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ABSTRACT
CONCERNS AND PERCEPTIONS OF FACUL TY USING
WEB-BASED INSTRUCTIONAL TECHNOLOGY
Elizabeth Romero-Fuerte
March 30, 2009
This study examined faculty levels of implementation of Web-based instructional
technology (WBIT) and computer self-efficacy beliefs (CSE) as factors associated to
faculty perception of institutional mechanisms and its relative importance as conditions
supporting the implementation ofWBIT in higher education. Using a sample of 334
faculty teaching at selected universities in the Commonwealth of Kentucky, faculty
perceptions of support mechanisms for the implementation of WBIT were examined.
Results revealed that it is possible to develop faculty profiles that include psychological
and behavioral variables and that adding such variables improve the prediction of faculty
levels of technology implementation. Furthermore, findings from this study suggested
there are perception differences regarding the conditions that support implementation at
different stages. Factors such as levels of use ofWBIT and faculty concerns about
implementation provided an explanation of the perception differences. In the first phases
of implementation (i.e., nonuse/preparation and self/task concerns) participation and the
accessibility to resources, including incentives and rewards, were clearly more important.

In later stages (i.e., focus on improvement and impact concerns) the administrative

v

support in the form of leadership interventions - providing encouragement and serving as
a role models - and the visible support by the upper level leaders became key factors.
Further research is needed in the area of personalization in order for universities
to develop not only a cost-effective but also an efficient way of offering professional
development opportunities that consider specific users' profiles. Findings from this study
are promising in the sense that it sets the basis for a theory-grounded definition of faculty
profiles. This study establishes the foundation to reconsider the need for customized
administrative practices and a more diverse spectrum of interventions which, in a
constantly evolving field, are necessary for large scale technology implementations to
expand in higher education institutions.
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CHAPTER I
INTRODUCTION
Considerable research has been conducted during the last decade regarding the
implementation of information technology (IT) in higher education. Research on IT
innovation in higher education has especially focused on identifying key factors
associated with failed or successful implementation experiences. Although important
research in implementation of IT has been conducted in distance education settings, the
fact that more and more traditional universities are diversifying their market and
complementing their face-to-face offerings with distance education components (e.g.,
online courses) expands the distance education phenomenon to include traditional
universities.
Faculty concerns associated with the implementation of Web-based Instructional
technology (WBIT) are generally found in the areas of administrative and technical
support (Maguire, 2005). Most of the literature looking at the implementation ofWBIT
focuses on faculty technology usage, faculty attitudes and concerns regarding the use of
technology, and faculty perceptions toward the incorporation of technology into
instruction (Aust, Newberry, O'Brien, & Thomas, 2005; Crooks, Yang, & Duemer, 2002;
Inman & Mayes, 1998; Vodanovich & Piotrowski, 2005). Conversely, empirical research
that examines institutional support concerning technology implementation in higher
education has received significantly less attention. Few studies have addressed the needs
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and perceptions of faculty in terms of institutional mechanisms that support the
acquisition of technical skills and the subsequent implementation ofWBIT (Gammill &
Newman, 2005). Moreover, even though psychological theories postulate mediating
mechanisms through which external factors affect behavior (Bandura, 1997), practices
that reflect educational and psychological theories are rarely found in distance education
studies (Lee, Driscoll, & Nelson, 2004). Therefore, a study designed to identify possible
relationships among psychological constructs and the development of concerns and
perceptions of faculty implementing WBIT fulfills a current need.
Background of the Study
For the last two decades, post-secondary institutions have been challenged to
undergo radical transformation and renewal. Various forces, both social and
technological, have accelerated the rate at which change is needed in higher education
(Duderstadt, 2000). Presently, organizations must interact not only with their primary
environment but also with many technological, legal, social, economic, and institutional
structures that constrain the activities of the organization and over which they have very
little direct control (Bennis & Nanus, 1997). In this context, "universities may see
substantial organizational changes imposed on them over the next decades by external
forces" (Annand, 2007, p. 1).
The literature addresses many different factors that necessitate change in higher
education institutions. Green and Hayward (1997) point out a variety of factors that make
change essential. They include (a) the effects expansion has on higher education and the
push for greater access, (b) the problems of declining resources and the challenge of
diversifying funding sources, (c) the expectation that higher education will make a
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greater contribution to economic and social development, (d) the pressures to be
accountable to an increasingly skeptical and demanding public, (e) the conflicts
surrounding institutional autonomy, (f) the growth of technology, and (g) the desire for
internationalization. "Factors contributing to that transition are economic pressures from
mounting costs, demands by the business world for graduates who are able to function in
a knowledge society, ... greater diversity among students who go on for higher education"
(Palloff & Pratt, 1999, p. 3) and a growing market evincing demands on education
anytime and at anyplace.
Akin to society at large, a factor that has played an imperative role in
transforming higher education is the advance of information technology (IT). The
potential for use of IT in education has been increasingly recognized and higher
education faculty members have begun to use this technology in different ways in their
teaching (West, 1999). Instructors today frequently incorporate electronic technologies
that extend instructional resources to their students: threaded discussion boards, websites,
chat rooms, e-mail, listservs, newsgroups, etc. Findings of a survey conducted by the
National Education Association (NEA, 2000) indicated that almost half of faculty
teaching courses that are not Web-based nonetheless use e-mail to communicate with
their students once a week or more.
Additionally, the fact that more and more traditional universities are diversifying
their market and complementing their face-to-face offerings with distance education
components (e.g., online courses,) is expanding the use of technologies that support
distance education into traditional universities. Derived from this expansion is the
emerging concept of dual-mode institutions of higher education. According to the
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National Center for Education Statistics (NCES, 2003) during the 2000-2001 academic
year, 56 percent of all 2- and 4-year institutions offered distance education courses,
which represents an increase of approximately 34% over a 3-year period. According to
the report, there were an estimated 2,876,000 enrollments in college-level, credit-granting
distance education courses, with 82 % of these at the undergraduate level.
Also, because the use of IT in the traditional classroom is becoming a more
common practice, the lines distinguishing Web-based delivery and face-to-face classroom
teaching are becoming less discernable. In 2000, 90% of all institutions that offered
distance education courses used asynchronous Internet courses as their primary
technology for instructional delivery (NCES, 2003) while, according to the Institute for
Higher Education Policy (IHEP, 1999), approximately 54% of higher education face-toface classes used e-mail, 39% used Internet resources, and 28% had a website.
Additionally, approximately one-fifth of all college courses now use electronic course
management tools (e.g., Blackboard); and conversely, some distance education courses
incorporate one or more on-campus, face-to-face class meetings (Green, 2001).
Certainly, "distance education has become a concrete manifestation of the
changes in higher education" (Flokers, 2005, p. 2) and, as such, represents an important
instructional method for institutions of higher education that is no longer considered a
"new" delivery method. This phenomenon sometimes makes it difficult for researchers to
distinguish the differences between online courses and Web-enhanced courses, especially
in terms of analysis and overall implications. For instance, facilitative teaching is as
essential a component of online teaching as it is of face-to-face instruction. Also, the
literature recognizes that the lines distinguishing the role of the traditional classroom
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instructor from the online instructor are blurry and largely untested. Palloff and Pratt
(1999) note the similarities between teaching in the classroom and teaching online; yet,
they caution those who oversimplify the differences that exist. Some of those differences
relate to how teachers may confirm engagement, comprehension, participation, and
conflict resolution (Easton, 2003).
Because the use ofIT permeates both online and face-to-face teaching and
learning processes, research on implementation of IT in dual-mode universities cannot
evade either one. Therefore, this study examined issues related to the implementation of
IT in the educational process for both face-to-face and online instruction. Accordingly,
selected dual-mode universities in the Commonwealth of Kentucky were chosen for this
study. These universities have experienced a natural, non-systemic incorporation of
WBIT and as such provided the study with a natural profile of faculty concerns and
efficacy beliefs across different levels of implementation.
In this study the scope of IT was limited to instructional technology and more
specifically to Web-based instructional technology (WBIT). In this context, the term
WBIT refers to any technology that allows electronic educational content to be delivered
via the Internet (e.g., Content Management Systems, such as Blackboard; Internet open
resources, such as Wikis and Blogs). Notwithstanding that a broad group of stakeholders
are involved in this transformation, for the purpose of this study, we considered as crucial
the participation of faculty, academic administrators, and technology-related statI, as they
attempt to implement and provide support for the implementation of technology in higher
education.
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Statement of the Problem
During the last decades, higher education administrators and policymakers have
made important decisions regarding investments in technology and programs offered to
support the use of technology at various levels. A variety of national organizations (the
National Education Association [NEA] and the Institute for Higher Education Policy
[IHEP] among others) have developed specific indicators and standards for assessing the
implementation of instructional technology. While these indicators and standards
provided an outline for successful practices, research shows that institutions of higher
education face a slow rate of technology implementation at the classroom level
(Vodanovich & Piotrowski, 1999,2001,2005). Despite the fact that technology is
increasingly being used by higher education institutions, the teaching and learning
transformation across the curriculum has not yet occurred. Annand (2007) depicted the
technological change dilemma as follows:
The generally silent struggle underway within the academy to determine the
appropriate means to employ technology - using it to either fundamentally change
the way education is delivered to students, or using it to augment the traditional
way that higher education has been conducted by replicating the classroom in an
electronic environment - is far from being resolved. If creatively implemented,
significant transformative change may be realized within current academic
structures. (~ 31)
Technologies are considered within most universities, without regard for how
technology coupled with organizational change might transform the educative process.
The extent and nature of WBIT application in higher education is still varied and in many
cases is limited to a few isolated instances (e.g., e-mail communication and posting
assignments) (Groves & Zemel, 2000; Vodanovich & Piotrowski, 2005). "It is still
unclear whether resistance to change within the academy constitutes anything other than
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rearguard action" (Annand, 2007, p. 31); however, Vodanovich and Piotrowski (2005)
suggest that the lack of more advanced applications of Internet in the courses might be
due to the lack of competence and proper training in such advanced applications.
In 2002, the IHEP published a report containing 24 benchmarks that according to
the study are essential to ensure quality in Internet-based distance education. The report
supported their findings based on the degree to which various measures of quality were
actually being incorporated into the policies, procedures, and practices of institutions that
were identified as distance education leaders. Their recommendations regarding
institutional support, course development, and faculty support are relevant for the present
study. In the recommendation section the report suggested that providing faculty with
professional incentives for developing distance learning courses and having institutional
rewards for effective distance learning teaching were not essential institutional support
benchmarks. The argument was that "despite their relative low presence at the institution,
quality Internet-based distance education was occurring at everyone of these institutions"
(p. 23). Additionally, among the non-essential benchmarks in regard to course
development, the report suggested that there was no need for a course design managed by
specialized teams (i.e., content experts, instructional designers, technical experts, and
evaluation personnel) because "Internet-based distance education is the responsibility of
the instructor and the academic department" (p. 24). Finally, considering the faculty
support benchmarks, the report suggested the need for technical assistance in course
development, training and continuous mentoring, and resources to deal with issues
related to content access.
As reported by the NEA (2000), notwithstanding more than half of distance
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learning faculty spend more hours on their distance learning course than traditional
classes, 84% do not get a corresponding reduction in workload, and 63% are
compensated for their distance learning course as if it were part of their normal course
load. In the same line, and contrary to what the IHEP report suggests, the literature
reveals that faculty members continue to perceive the need for faculty release time and
agreed that the most important obstacles to teach online are the lack of institutional
incentives for teaching Web-based courses, the lack of adequate support systems, and the
lack of recognition from the administrators and peers in the form of credit towards tenure
and promotion (Dooley & Murphrey, 2002; Gammill & Newman, 2005; Lee, 2001;
O'Quinn & Corry, 2002; Rockwell, 1999; Schell, 2004; Schifter, 2000; Shea, Motiwalla,
& Lewis, 2001).

Although scarce research has been conducted to investigate the views of
administrators and support staff in regard to the institutional support mechanisms for the
implementation of WBIT, there is evidence suggesting significant differences between
faculty and administrators' perceptions (Lee, 2002; Schifter, 2002). In fact, the literature
reveals that administrators' perceptions of instructional support are in general more
optimistic than the corresponding faculty members' perceptions (Lee, 2002). Of all the
barriers cited by faculty, perhaps the most frequently mentioned is the lack of technical
and administrative support (Lee, 2002; Maguire, 2005; Schifter, 2000, 2002), while
administrators emphasize the availability of the resources but are concerned with the
limited use of them by faculty (Lee, 2002).
An examination of the results of the National Campus Computing Survey for the

past several years makes it clear that higher education institutions are shifting concerns
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regarding IT implementation. With an evident declining trend, the most significant IT
issue from the 2000-2002 survey was the "instructional integration of information
technology" (40.4%, 31.5%, and 24.1 % each year respectively) particularly "assisting
faculty with the instructional integration of technology." Not surprisingly, the second
most significant priority for those years was "IT user support". By fall 2006,
"instructional integration ranked a distant second (17%), well-behind network and data
security (30.5%, about the same as in 2005), and only slightly ahead of
upgrading/replacing the campus Enterprise Resource Planning system (ERP) (16.3%)"
(Green, 2006, p. 2). From the IT specialists' standpoint, the concerns for system security
have diminished professional development and capacity building for the use of academicrelated software. One reason for this shift may center on the wealth of sensitive
organizational information stored in data banks of universities, while another reason
could be the ease with which faculty and students can access and use the new software.
Despite the fact that current concerns of institutions implementing WBIT might lean
more toward security and connectivity, as shown by the literature, institutional support to
promote the technological change is still needed at several levels.
In summary, a review of the literature regarding institutional support mechanisms
for WBIT implementation reveals a gap between the views of successful online
instructors, in terms of their needs, and what research says about the needs of faculty at
different levels of expertise and technical skills. In this context, especially if resource
allocations for professional development and faculty support have diminished,
understanding what influences the perception of faculty members regarding the
conditions that support the implementation of WBIT becomes of fundamental interest to
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administrators and policymakers. Further research is needed to investigate the nature of
those differences and increase the opportunity for institutions to have a more accurate
profile of their faculty views and needs. Factors such as levels of concern about using
Web-based instructional technology, levels of technology use, and measures of computer
self-efficacy may provide an explanation of the perception differences. After all,
understanding concerns and perceptions of faculty and administrators in an ongoing
implementation context is central to the improvement of professional development
activities, leadership interventions, and administrative practices necessary for WBIT
implementation to succeed in dual-mode higher education institutions.
Theoretical Framework
This study was influenced by Change Theory and draws upon Concerns Theory
and Social Cognitive Theory to investigate the nature of faculty perceptions of conditions
promoting the implementation of WBIT in higher education. This section provides an
overview of the Concerns Theory and the Concerns Based Adoption Model (CBAM)
(Hall & Hord, 1987, 2001, 2006) and addresses the concept of perceived self-efficacy an aspect of Bandura (1986) Social-Cognitive Theory of personality - as those
frameworks constitute the theoretical foundation for this research.
Change Theory
Change Theory is a broad field with no unified, universally accepted construct
that provides a framework for analysis of empirical research. There are theorists in
several fields (e.g. business, social sciences, and engineering) that have explored the
concept of personal and organizational change and formulated theories. In general terms,
change theories look at the way that people face changes. According to Evans (1996) as
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change requires the learning of something new that replaces something familiar, this
unavoidably creates anxiety for many people. Evans believes that change creates hope
because it offers growth and progress but it also stirs up fears because it challenges
competence and power, creates: confusion and conflict, and risks the loss of continuity
and meaning. Change theories also look at groups' behaviors as they cope with
organizational change. Individuals and groups create habits and tend to resist change in
order to preserve stability and permanence. Indeed, notwithstanding it is precisely to
maintain stability that organizations build culture, it could easily become a collective
prison: members may become reliant on culture in a way that causes them to resist any
innovation that threatens their dependency (Morgan, 1986).
In the educational field, one of the most widely accepted researchers and theorists
of change is Everett Rogers. As shown in Figure 1, Rogers' (1995) theory of diffusion of
innovations rests on three concepts: (1) the innovation-decision process, (2) the attributes
of the innovation, and (3) the adopter categories.
Attributes of the irH10vdtion:
Relative advantage, compatibility,
complexity, trialability, and ooservability

Innovation-decisic>n process

Adopter categoril?s:
Innov()tor, early (ldopter, early m()jority,
late m()jority, laggards

Figure 1. Roger's Diffusion ofInnovations Theory
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The innovation-decision process can be conceived as a basic model for change
based upon a cost-benefit analysis, where the major obstacle is uncertainty. According to
Rogers (1995) this process involves gaining awareness of the innovation, forming an
opinion about the innovation, adopting or rejecting the innovation, continuous use of the
innovation, and seeking evidence that supports the decision to implement the innovation.
The second part of his theory explains how the attributes of a particular innovation (either
a product or a process innovation) can influence the decision of adopting. The five
attributes he identified are relative advantage, compatibility, complexity, trialability, and

observability.
Along with the innovation-decision process and the attributes of the innovation,
Rogers' theory identified five adopter categories. Rogers (1995) used the adopter
categories to explain how the traits of an individual or group can also influence the rate of
the adoption. These categories are innovators, early adopter, early majority, late

majority, and laggards. According to his research, these five types of adopters have
different social and psychological characteristics. Empirical research has indicated that
the adopter categories approximate a bell-shaped curve within a social system (Rogers,
1995).
However, while Rogers' theory identifies' the innovator's characteristics, at least
in a generic manner, his theory does not provide any practical guide in assessing change
at the operational level, nor does it situate adopters' characteristics into a developmental
perspective. In contrast to Rogers' research, Ely (1999) considered the environment in
which an innovation takes place and identified eight conditions that may influence the
successful adoption of innovations (See Table 1).

12

Table 1
Ely's Conditions Fostering Implementation ofInnovations (Adapted from Ely, 1999).

Condition

Description

1.

Dissatisfaction with the
status-quo

Refers to an emotional discomfort resulting from
the use of current processes or technologies that
are perceived as inefficient, ineffective or not
competitive.

2.

Knowledge and skills

Refers to users having or acquiring the needed
skills and knowledge to use the technology.

3

Resources

Refers to availability and accessibility to resources
needed to implement the technology. Resources
include finances, hardware, software, materials,
personnel, and technological support.

4.

Time

Refers to the willingness for organizations to
provide paid time for users to learn the new skills
in order to use the technology, as well as the user's
willingness to devote time to develop these new
skills.

5.

Incentives and rewards

Refers to either intrinsic or extrinsic rewards that
result from using the innovation.

6.

Participation

Refers to the stakeholders involvement in the
decision-making process to adopt and implement
the technology.

7.

Leadership

Refers to the level of ownership and support given
by the leaders, including providing encouragement
and serving as role models.

8.

Commitment

Refers to "visible" support by the upper level
leaders or powerbrokers.

Ely's conditions of change (i.e., dissatisfaction with status quo, knowledge and
skills, resources, time, incentives and rewards, participation, leadership, and
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commitment) have been the starting point of numerous empirical studies and have proven
to be present in successful implementations of technology regardless of people
characteristics and type of innovation. Ely's theory does not provide a mechanism to
categorize adopters; however, Surry and Ensminger (2003) suggest that there is a
difference in the relative importance of the eight conditions, as seen by the adopters, and
that there are important intra-group variables that affect the perceptions of group
members in regard to the conditions.
The present study looked at the innovation decision process, as described by
Rogers and relied on Ely's conditions of change in order to operationalize the criterion
variable of the study: the institutional support mechanisms for the successful
implementation of Web-based instructional technology (WBIT).
The present study looked at the nature of concerns of faculty regarding the use of
WBIT, levels of use ofWBIT, and self-efficacy beliefs as the variables affecting the
perception of support needed to implement WBIT. A description ofthe operationalization
of these variables is provided in the following sections.
The Concerns-Based Adoption Model

Technology implementation is a highly complex and dynamic process. The
concept of concerns is a useful way to understand the states of emotion and thought that
people have when facing change (e.g. implementation of technology). Concerns theory is
a framework that has been used to analyze technology implementation from a
developmental perspective. In this framework, "concerns refer to those problems or
questions that arise with more or less an emotional undertone in response to new
situations" (van den Berg et aI., 1999, p. 335). The idea of calling those feelings and
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questions concerns was originally proposed by Frances Fuller (1969). Fuller conceived
the idea of teachers having concerns that would evolve with increasing experience and
maturity in the implementation process.
In 1973, Hall, Wallace, and Dossett proposed a developmental pattern of how
feelings and perceptions evolve as the change process unfolds. They identified a set of
stages of concern about an innovation that educators experienced whenever they were
introduced to a new educational product or process. Evans and Chauvin (1993) extended
the work of Fuller and others to a variety of educational settings, and expanded Fuller's
original model to seven developmental stages of concern (i.e., awareness, informational,

personal, management, consequence, collaboration, and refocusing). They defined
typical expressions of concern and stated that those expressions correlate with a particular
stage of concern. For example, for the personal concern a typical expression would be
"How will using the innovation affect me?" Grounded in the concerns theory, Hall and
Hord (1987) developed the Concerns-Based Adoption Model (CBAM). The CBAM is a
descriptive and predictive model which "outlines the developmental process that
individuals experience as they implement an innovation and participate in staff
development" (Hord, 1987, p. 12). The CBAM is based on the following assumptions
about educational change:
1. Change is a process, not an event.
2. Change is accomplished by individuals.
3. Change is a highly personal experience.
4. Change involves developmental growth.
5. Change is best understood in operational terms.
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6. Change can be facilitated by interventions directed toward the individuals,
innovations, and contexts (Hall & Hord, 1998, p. 6).
Conceptually, the CBAM is a three-dimensional model that describes the developmental
progression of attitudes (i.e., feelings and motivations) that an individual might have
about an innovation at different points during the implementation process (Hall & Hord,
1987). Seven stages of concern are identified within this framework (See Table 1). The
stages of concern "appear to progress from little or no concern, to personal or self
concerns, to concerns about the task of adopting the innovation, and finally to concerns
about the impact of the innovation." (George, Hall & Stiegelbauer, 2006, p. 8). The SoC
suggests a possible developmental progression of people's concerns across all seven
stages; however, the "resolution of early stage concerns does not necessarily lead to the
arousal of later stage concerns" (Anderson, 1997, p. 334). According to this framework,
"Merely acquiring more knowledge about or experience with an innovation does not
guarantee that an individual will resolve earlier concerns and have later concerns
emerge." (George et aI., 2006, p. 9).
The second dimension of the CBAM is the Levels of Use (LoU) of the
innovation. LoU focus on general patterns of individual's behavior as they prepare to use,
begin to use, and gain experience implementing the innovation (Hall & Hord, 1987). This
dimension incorporates eight levels of use that represent a possible developmental
progression in the behavior of individuals as they move through a particular
implementation process (i.e., nonuse, orientation, preparation, mechanical, routine,
refinement, integration, and renewal) (see Table 2).
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Table 1
Stages of Concern (CBAM) (Adapted from George, Hall & Stiegelbauer, 2006)
Stages of Concern

Definition and Expressions of Concern
Impact Concerns

6. Refocusing

The individual focuses on exploring ways to improve the use of
the innovation. Expression: I have some ideas about something
that would work even better.

5. Collaboration

The individual focuses on coordinating with others. Expression:
I am concerned about relating what I am doing with what other
instructors are doing.

4. Consequence

The individual focuses on the innovation's impact. Expression:
How is my use o/the innovation affecting students?
Task Concerns

3. Management

The individual focuses on the process, tasks, and the use of
resources. Expression: I seem to be spending all my time getting
material ready.
Self Concerns

2. Personal

The individual is uncertain about the demands of the
innovation. The individual is considering the reward structure
of the organization, personal commitment, and potential
conflicts. Expression: How will using it affect me?

1. Informational

The individual indicates a general awareness of the innovation.
Expression: I would like to know more about it.

O. Awareness

The individual indicates little involvement with the innovation.
Expression: I am not concerned about it.

The underlying assumption of the Stages of Concern and the Levels of Use is that
change is accomplished by the individual first and then transferred to the organization;
therefore, SoC and LoU are based on assessing the implementation of innovations from
the behavior of people at the operational level. Together, the SoC and LoU "provide a
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powerful description ofthe dynamics of an individual involved in change, one dimension
focusing on feelings, the other on performance" (George et aI., 2006, p. 4).
These dimensions of the CBAM have been extensively used in educational
research with practical implications for professional development. Although studies using
the CBAM are commonly found in elementary and secondary settings, the model has also
been used in higher education (e.g., Adams, 2002; Dobbs, 2004; Snider, 2003; Todd,
1993). This study considered the Stages ofConcems and Levels of Use from the CBAM
in order to operationalize faculty levels of WBIT implementation.

Table 2
Levels of Use of the Innovation (CBAM) (Adapted from Hall, Dirksen & George,
2006).
Level of Use

Behavior Expected

O. Nonuse

The individual is doing nothing to be involved in the
innovation.

I.

Orientation

The individual is acquiring information about the
innovation and exploring the value of using the
innovation.

II.

Preparation

The individual is looking for opportunities to use the
innovation.

Mechanical Use

The individual is using the innovation in a superficial
manner and working on mastering the tasks required.

IV A.

Routine

The individual uses the innovation in a more automatic
and stable way.

IV B.

Refinement

The individual varies the use of the innovation.

V.

Integration

The individual combines hislher particular use of the
innovation with the way others are using it.

Renewal

The individual reevaluates the quality of use of the
innovation seeking to increase the innovation's impact.

III.

VI.
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Self-Efficacy Theory

The psychological construct of perceived self-efficacy was developed by Bandura
(1977, 1986, 1997) within a broader framework on personality development and
functioning grounded in Social Learning Theory (Bandura & Walters, 1963). "Perceived
self-efficacy refers to beliefs in one's capabilities to organize and execute the courses of
action required to manage prospective situations" (Bandura, 1995, p.2). While selfefficacy is rarely referenced directly in the Change Theory and particularly in the
Concerns Theory literature, its presence pervades it; "efficacy beliefs influence how
people feel, think:, motivate themselves, and act" (Bandura, 1995, p. 2). Research about
transfer of training in the last decade found that self-efficacy is positively related to
motivation, is a powerful performance predictor, influences the effectiveness of training
in transfer process, and is a moderator of other personal variables such as job satisfaction
(Cheng & Ho, 2001). Among the independent variables studied, self-efficacy is
considered one of the most important individual variables located in the phase of pretraining along with other cognitive abilities and locus of control (Beas & Salanova,
2006).
Bandura (1997) stated that "efficacy beliefs playa central role in the cognitive
regulation of motivation" (p.122); accordingly, self-efficacy beliefs are of particular
importance to intentional actions (Caprara & Cervone, 2000) and they constitute
mediating mechanisms through which external factors affect behavior (Bandura, 1997).
Bandura and Cervone (1983) stated that self-monitoring one's behavior is accompanied
by feelings of satisfaction and dissatisfaction, which in tum contribute to self-regulatory
efforts. The study of these self-regulatory functions is central to the field of adult
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development (Cervone, Artistico, & Berry, 2006) and, therefore, important to faculty new
skills acquisition and professional development practices.
From a psychological perspective, cognitive components such as goals, evaluative
standards, and beliefs underlie personal agency. As stated by Cervone et aI. (2006) those
cognitive components are linked to mental representations of strategies for goal
achievement and are critical for behavior self-regulation, self-control, self-directed
motivation, and lead to the realization of individual potentials.
A firm sense of self-efficacy is an important motivational contributor to the
attainment of further competencies and success. Those who enter adulthood
poorly equipped with skills and plagued by self-doubts find many aspects of their
adult life stressful and depressing. (Bandura, 1986, p. 417)
Research in this area has shown that perceived self-efficacy directly contributes to
decisions, actions, and experiences (e.g., persistence); that self-efficacy may moderate the
impact of other psychological mechanisms on developmental outcomes (e.g.,
confidence); and that self-efficacy beliefs influence other cognitive and emotional factors
(e.g., goal setting) that can contribute to performance (Cervone et aI., 2006).
Because people can have different beliefs about themselves in different domains,
Bandura's Self-efficacy Theory suggests that specific measures of self-efficacy must be
applied to specific psychological domains. In this sense Computer Self-efficacy (CSE)
refers to individuals' judgment of their capabilities to use computers in diverse situations.
Particularly, CSE was found to exert a significant influence on individuals' expectations
of the outcomes of using computers, their emotional reactions to computers (such as
affect and anxiety), as well as their actual computer use (Compeau & Higgins, 1995).
From a behavioral perspective, the CBAM suggests that Stages of Concern (SoC)
and Levels of Use (LoU) can be used as indicators of individuals' level of
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implementation of specific innovations. The CBAM, while focused on individual's
feelings and performance, fails to consider the influence of specific psychological
indicators, such as self-efficacy beliefs. Because efforts to place self-efficacy into
developmental contexts has been articulated and demonstrated previously (Cervone et al.,
2006), the present study considered self-efficacy beliefs as a psychological mechanism
that might influence the perceptions of individuals regarding conditions that should exist
or be created in the environment where WBIT is implemented in order to facilitate its
adoption.
Purpose of the Study
The purpose of this study was to explore the manner in which technology use and
perceived self-efficacy beliefs influence faculty perceptions of institutional support
across different levels of implementation. While introducing WBIT into instruction
clearly depends on faculty members' skills and experiences, knowing what the
appropriate mechanisms are to support faculty in skills development may depend more on
the attitudes and perceptions of the faculty members involved in the implementation
process than on other demographic variables. Informed by a review of the literature, this
study considered selected individual characteristics (years of teaching experience,
experience teaching Web-based courses, and technology-related professional
development); level of implementation ofWBIT; and self-efficacy beliefs as factors that
may affect faculty perceptions of conditions that support the use of WBIT.
To bridge the gap between technology use and instruction and provide an
empirical approach to technology implementation planning, this cross-sectional study
sought to understand how personal, behavioral, and psychological indicators interact in
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the context of an ongoing implementation. In this context, the study was guided by the
following research questions.
General Research Questions
Using Ely's (1990, 1999) conditions that facilitate the implementation of
educational technology innovations, the Concerns-Based Adoption Model (CBAM) (Hall
& Hord, 1987,2001,2006) and constructs of Self-Efficacy Theory (Bandura, 1986,

1997) this study addressed the following research questions (RQ):
RQl.

What are the Stages of Concern (SoC) and Levels of Use (LoU) with
respect to faculty using Web-based Instructional technology (WBIT)?

RQ2. What, if any, is the relationship between Compeau & Higgins' (1995)
measures of Computer Self-efficacy (CSE) and faculty levels of
implementation of WBIT (SoC and LoU)?
RQ3. Do Stages of Concern (SoC), Levels of Use (LoU), and Computer SelfEfficacy (CSE) affect the perception of faculty in regard to the relative
importance of Ely's conditions that facilitate the successful
implementation of technology?
Relevance of the study
As previously stated, a review of the literature regarding institutional support
mechanisms for WBIT implementation reveals a discrepancy between the needs of
successful online instructors and the needs of faculty at different levels of expertise,
technical skills, and levels of implementation. Knowing that resource allocations for
professional development and faculty support have diminished, understanding what
influences the perception of faculty members regarding the conditions that support the
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implementation of WBIT becomes fundamental for the development of tailored strategies
that will have the most impact in the successful implementation of WBIT in higher
education. The present study fulfilled this need by providing universities in the
Commonwealth of Kentucky with a profile of faculty levels ofWBIT and self-efficacy
beliefs, coupled with their perceptions of importance of support mechanisms to improve
the chance of a continuous WBIT implementation process. Factors such as levels of
concern about using Web-based instructional technology, levels of technology use, and
measures of computer self-efficacy provided a possible explanation of the perception
differences. From a pragmatic perspective, understanding concerns and perceptions of
faculty and administrators in an ongoing implementation context is central to the
improvement of professional development activities, leadership interventions, and
administrative practices necessary for WBIT implementation to succeed in dual-mode
higher education institutions.
A review of the literature revealed no empirical studies that incorporate both the
Stages of concern (SoC) dimension and the Levels of Use (LoU) dimension of the
CBAM in order to measure levels of implementation of WBIT in higher education.
Neither are there studies that integrate the concerns of higher education administrative
personnel (e.g., deans and department heads) while exploring institutional support for the
implementation ofWBIT. Furthermore, the inclusion of psychological constructs as
factors associated with faculty technology use and perceptions of support are notable
deficiencies in the literature on technology implementation. By including such constructs
in the context of an ongoing innovation, this study contributed to the predictability of
faculty support needed for the implementation of WBIT in a more meaningful manner
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than reliance on demographic factors.
Definition of Terms
Adoption - Process of decision made by person in order to use an innovation (Rogers,
1995).
Concerns - Concerns refer to those problems or questions that arise in response to new
situations (van den Berg et al., 1999).
Course Management System (CMS) - A CMS is software used to manage and archive
information for interactive use. The content managed includes electronic text documents,
image media files, audio files and Web content. Example of a CMS highly used in
education is Blackboard.
Delivery Method - Term used to refer to the way in which information is presented to the
learner. The delivery method is defined by the type of technology used (e.g., Internet,
broadcast television, etc.)
Distance Education - System in which the learning process takes place at a distance,
commonly through certain technology-mediated communication, instead of face-to-face
communication.
Distance Learning - Process of learning in which the professor-student interaction occurs
at distance. There are different ways of content delivery that are considered distance
learning methods. Some of the most common forms of course delivery are Web-based,
videoconferencing, broadcasting television, and blended approaches combining one or
more distance modalities with face-to-face interactions.
Dual-Mode Institution - A dual-mode institution is an institution that offers both
traditional face-to-face courses and distance education courses.
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Electronic Course Management - Also called Course Management System (CMS) or
Learning Management System (LMS).
E-mail- Abbreviation for electronic mail; a method of composing, sending, storing and
receiving messages over electronic communication systems.
Enterprise Resource Planning System (ERP) - ERP systems integrate all data and
processes of an organization into a unified system. In the context of a university an ERP
integrate students' records from different sources such as finance, library, registrar, etc.
Implementation - In the context of this study, implementation is the planning, designing,
and putting in practice of a software application.
Innovation - Innovation is the introduction of something new; in this study it refers to the
introduction of Web-based applications into the teaching process.
Institutional Support - Institutional support refers to the resources that the university
makes available for the incorporation of technology into teaching. Particularly, in this
study institutional support was the dependent variable and was operationalized through
the eight conditions that facilitate the implementation of innovation as described by Ely
(1990) (i.e., dissatisfaction with status quo, knowledge and skills, resources, time,
incentives and rewards, participation, leadership, and commitment).
Internet - The Internet is a worldwide interconnected computer networks publicly
accessible using the standard Internet Protocol (lP).
Online - In the context of this study online means resources that are available on demand,
via the Internet.
RSS - An abbreviation for Really Simple Syndication is a family of Web feeds formats
used to publish frequently updated Web pages in a standardized format.
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Self-Efficacy - "Perceived self-efficacy refers to beliefs in one's capabilities to organize
and execute the courses of action required to manage prospective situations" (Bandura,
1995, p. 2).
Technical Support - Also known as tech support encompasses a variety of services
providing assistance with computer hardware and software.
Web-Based Information Technology (WBIT) - In this study; the scope oflT is limited to
instructional technology and more specifically to Web-based instructional technology.
The term WElT refers to any technology that allows electronic educational content to be
delivered via the Internet (e.g., Content Management Systems and other Internet open
resources).
Website - Set of interlinked documents, images, videos and other digital resources
accessible via the Internet.
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CHAPTER II
LITERATURE REVIEW
Introduction
The purpose of this study was to analyze the nature of faculty concerns and
perceptions of institutional support for the implementation of Web-based instructional
technology (WBIT) in higher education. Faculty perceptions of institutional support
(conditions for successful implementation) across levels of implementation (Stages of
Concern and Levels of Use based upon the Concerns-Based Adoption Model) were
expected to be mediated by the extent of professional development activities involving
faculty members and by individual characteristics such as teaching experience and
computer self-efficacy beliefs. As stated previously, understanding concerns and
perceptions of faculty and administrators in an ongoing context, it is important to the
improvement of professional development activities, leadership interventions, and
administrative practices necessary for WBIT implementation to succeed in dual-mode
higher education institutions.
The purpose of this chapter is to provide relevant background to the study from
the literature. In this study, the term WBIT refers to any technology that allows electronic
educational content to be delivered via the Internet (e.g., Content Management Systems,
such as Blackboard; Internet open resources, such as Wikis). The first section recounts
the empirical findings regarding WBIT usage, faculty concerns and perceptions of

27

institutional support for the implementation ofWBIT, and conditions for successful
implementation. The second section provides an examination of the empirical research
regarding the Concerns Based Adoption Model (CBAM) (Hall & Hord, 1997, 1998,
2001) and the Self-efficacy Theory - an aspect of Bandura' s (1986) Social Cognitive
Theory of personality - as applied to the implementation of technology in higher
education settings.
Web-Based Instructional Technology Usage and Faculty Concerns
Most of the studies looking at the implementation of Web-based instructional
technology focus on faculty technology usage, faculty attitudes and concerns about
technology, and faculty perceptions toward the incorporation of technology into
instruction. For instance, Crooks, Yang, and Duemer (2002) conducted a study to explore
faculty perceptions about navigability and content of a particular Web-based resource and
faculty attitudes towards Web-based resources in general. Crooks et al. (2002)
categorized the use ofthe World Wide Web (www) in three categories as follows: (a) a
searchable database, (b) a forum for interpersonal communication, and (c) a location to
supplement regular curriculum; they focused their study in the third category. Participants
in their study were 552 faculty members who belonged to at least one of eight major
professional educational organizations with an interest in the history, philosophy, and
social context of higher education; 127 responded to the survey (23%). Crooks et al.
classified teaching experience in two levels: ::; 12 years ofteaching (n

=

38) and> 13

years of teaching experience (n = 74); and classified institutions in two categories,
research and doctoral institutions (n = 61) and masters, baccalaureate, and associate of
arts colleges (n = 41). Theirs sample consisted of 83 males, 40 female, and 4 members
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that did not report gender information. Most of the participants held a Ph.D. degree
(78%) and were employed by public institutions of higher education (64%).
Crooks et al. (2002) used a self-developed survey to collect the data. The first
section of the survey consisted of demographic questions; the second section included 11
statements regarding a webpage specifically designed for the study; the third section
included 8 statements about Web resources in general. Sections two and three of the
instrument employed a 5-point Likert-type response formatted scale (1 = strongly
disagree to 5 = strongly agree) with a reported Cronbach's coefficient alpha of 0.83.
Section four of the instrument consisted of 17 factors related to the use of Web-based
resources in education. Sections two and three were divided by the authors as measures
of three key factors: (1) Content, (2) Facility, and (3) General. The questions of Content,
attempted to measure the understandability, comprehensiveness, relevancy and the
general appeal of the content of the specific website designed for the study. The
statements of Facility intended to measure how competent the faculty members were with
navigation in the Web resource. The General items focused on measuring the perception
of effectiveness, reliability, and usability of Web resources in generaL Crooks et al. used
multivariate analysis of variance (MAN OVA) for each of the six independent variables of
the demographics' section of the survey (current position, gender, years in academia,
institution type, Carnegie classification, and institution's student population). The
researchers analyzed the data from section four in two phases. First, they used frequency
distributions to determine the use factors selected most frequently; and second, they
performed Chi-square tests between each of the six demographic variables (all tests
performed using a .05 alpha level).
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Crooks et al. (2002) found that faculty members of more than 13 years of
experience agreed more with the facility statements of the survey than the faculty of less
experience, F(1,110) = 8.107,p < .01. Their results also showed that the faculty members
of res earchidoctorate institutions agreed more with the content statements of the survey

(M= 3.84) than the faculty members of the masters, baccalaureate, or associate colleges
(M= 3.54), F(l,llO) = 4.295,p < .05. Regarding section four, the most important factors
influencing the likelihood of faculty to use Web-based resources were research relevance
(61 %), access (59%), ease of navigation (59%), classroom relevance (48%), and site
reputation (42%). Results of the separate Chi-square tests comparing these five factors
with the demographic variables in the survey revealed a significant difference for gender
only. Females (78%) were more likely than males (50%) to consider ease of navigation
an important use factor, X2 = 8.09, P < 0.01; females (63%) were more likely than males
(41 %) to consider classroom relevance an important use factor X2

=

5.02, P < 0.05; and

females (55%) were more likely than males (35%) to consider site reputation an
important factor for the use of the resource X 2 = 4.48, P < 0.05. In this case, Crooks et al.
confirmed previous results where female participants expressed more concern with the
utility of the computer-related tools, its relevance in the classroom, and the site reputation
than their male counterparts.
Vodanovich and Piotrowski (1999, 2001, 2005) have extensively studied faculty
usage and attitudes toward Web-based instruction. Vodanovich and Piotrowski (1999)
conducted a survey of a national sample of industrial-organizational psychologists to
assess three aspects related to the use ofIntemet for instructional purposes: (a) faculty
perceived attitudes about the Internet from their institution, their department, and their
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personal views; (b) faculty usage of the Internet for instruction and the extent of formal
training; and (c) perceived benefits and shortcomings. A total of 82 out of 100 surveys
were returned. Fifty one percent of the sample held the rank of assistant professor; 23 %
were associate professors and 22% full professors. The majority of respondents were
male (62%), held a doctoral degree (56%), and had taught at the university level for an
average of 10 years. The instrument for data collection consisted of a three-page survey
with a set of questions pertaining to each one of the three scopes of the study. Items in the
perceived attitudes section were rated with a 5-point Likert-type response formatted scale
(1 = very negative to 5 = very positive); items about faculty usage of the Internet

consisted of a 9-item checklist; and items in the perceived benefits and shortcomings
section were presented as a list of frequently discussed problems and benefits found in
previous research and rated in a 5-point Likert-type scale (1 = none to 5 = extensive).
Vodanovich and Piotrowski (1999) found the extensive use of Web resources for
assessing scholarly literature (60%), followed by posting assignments (35%) and
exercises (29%), and posting syllabi (28%). In terms of attitudes, the researchers found
that faculty perceived a more positive attitude by the administration (M = 4.5, SD = .69)
and by the academic department (M = 4.0, SD = .86) than their self-perceived attitude (M

= 3.9, SD = .88). Although the perceived Web instruction efficacy is somewhat positive
(M= 3.6, SD = 1.2), faculty reported to have relatively little formal training (M= 1.7, SD

= .80). The most important benefit of Web-based resources reported was access to
information (M= 3.9, SD = .88), followed by convenience (M= 3.8, SD = .92) and
remote access for students (M= 3.6, SD = 1.2). The obstacles reported included time to
prepare (M= 3.3, SD = .92) followed by technical problems (M= 2.7, SD = 1.0). They
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reported no significant differences found by gender, rank, or years of university teaching
experience.
In a further study, Vodanovich and Piotrowski (2001) extended their sample and
sent a two-page questionnaire to assess faculty attitudes, patterns of use, and perceived
drawbacks of Web-based instruction. A total of 150 usable answered surveys were
obtained (30% response rate). Demographic information from the survey respondents
was as follows: 86% males, 12% females, 19% assistant professors, and 60% full
professors. The sample median for years of teaching was 20 years. They found that the
psychology faculty extensively used the Internet in their courses (M = 3.6), considered
the Internet tools effective (M = 4.0), and the perception toward the Internet tools was
positive (M = 4.3). The main use of Internet was basically delivery of information by email (M = 4.2), distribution of course syllabi (M = 3.8), and reading professional
literature (M = 3.5). These results, although somewhat higher than the previous result
obtained on the same survey provided evidence confirming that faculty lack formal
training or a personal assistant to use and develop didactic Web-based tools and material.
Once more, the drawbacks included the time required to develop material (M = 3.7, SD =
0.95) and technical difficulties (M= 3.1, SD = 0.92). The researchers suggested that the
lack of more advanced applications of Internet in the courses might be due to the lack of
competence and proper training in such advanced applications.
More recently, Vodanovich and Piotrowski (2005) conducted a study to identify
issues that general faculty in a middle-sized southeastern university perceive as
limitations for using Web-based resources in their teaching. The primary instrument for
data collection consisted of a two-page survey on Internet usage, attitudes, and perceived
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benefits and shortcomings related to the implementation and effectiveness of Web-based
pedagogical resources for instruction. The researchers mailed the survey to 250 faculty
members and obtained a 34.8% response rate (N = 87). The sample for the study
consisted of assistant professors (28.7%), associate professors (32.2%), and full
professors (24.1 %). The average length of time teaching at the university of the sample
was 10.3 years (SD

=

9.3). Their descriptive analysis showed that the main use oflnternet

resources is limited to providing information to the student in the form of e-mail (89.7%),
posting of syllabi (70.1 %), accessing literature (64.4%), and giving assignments (63.2%).
More rich and interactive resources such as testing (21.8%), tutorials (33.3%), exercises
(47.1 %), and distance learning classes (28.7%) were seldom used in classes. The
researchers found that the rank or years of teaching do not have an impact on their
perception of Web-based instruction and reported that the amount of time necessary for
developing a course using the Internet was the main issue expressed by faculty (M= 3.2;
SD = 1.2), followed by technical problems (M= 2.8, SD = 1.1) and interpersonal
interactions (M= 2.6, SD = 1.3). In terms of benefits, their findings included ease of
access to information (M = 4.1, SD = .90), convenience (M = 4.0; SD = 1.0), and the
ease/speed of communication (M = 3.8, SD = 1.2).
Vodanovich and Piotrowski (2005) found that although 73.6% of the faculty had a
positive perception of the use of the Internet for teaching (M = 3.9, SD = 1.1) and that its
use was effective (69.4%, M= 3.8, SD = 1.1), less than halfofthe sample (47%)
currently used Web-based approaches in their courses. The researchers interpreted this
finding as a reflection of the struggles faculty face in a constant evolving technology
environment:
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Faculty may be confronted and struggling with their own lack of competence,
confidence, and motivation to grasp and become proficient in online/computerbased skills. Such resistance to 'change' is in fact a part of the gradual
developmental process toward full 'acceptance' of any emerging technology. (p.
313)
Vodanovich and Piotrowski (2005) stated that "58.1% of faculty respondents indicated
that they had either 'no' or 'very little' formal didactic training in the use ofthe Internet
as an instructional method" (p. 313). They suggested that the lack of training (M = 2.4,
SD

= 1.0), along with factors such as competency, confidence, and motivation might be

associated with faculty positive views but sparse usage.
In order to assess faculty technology use and their perceived barriers and needs
for new technology adoption, Groves and Zemel (2000) conducted a quantitative action
research case study. The researchers developed a 65-question survey adapted from Spotts
and Bowman (1995). The instrument was designed to determine respondents' selfreported knowledge and use of technology, as well as perceived barriers to the use of
instructional technology (IT). The instrument was reviewed by the College's Technology
Committee for content validity. All 67 full-time faculty and 68 graduate teaching
assistants/associates (GTAs) in the College of Human Ecology at the University of
Tennessee were invited to participate by receiving a cover letter and the survey. Fortyone surveys from faculty (61 %) and 23 from GTAs (34%) were returned and useable
(49% overall response rate). Respondents ranked their own knowledge about various
technologies using a 5-point Likert-type response formatted scale (1

=

none to 5 =

expert). Descriptive analysis of the data showed that word processing, Internet,

presentation software, e-mail, and spreadsheets were the most familiar technologies for
faculty and GTAs; statistical computing, electronic discussion lists, multimedia use,
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computer-aided instruction, and distance learning were the most unfamiliar technologies.
Groves and Zemel's findings confirm that personal computer and its use-related software
(e.g., word processing) has become standard operating equipment for most higher
education faculty, as opposed to the use of 'new technologies' (e.g., multimedia, distance
learning, and computer instruction).
In order to determine what type of technologies were in use and which others
were required in order to attain full potential of the IT, Inman and Mayes (1998) surveyed
a sample of faculty members of the 14 colleges of the University of Kentucky
Community College System (N= 1053) from which 861 (81.8%) members returned the
survey. The study took four main technologies into consideration: multimedia, electronic
communications, computer interactive software for computer-based instruction (CBI),
and electronic information resources. Inman and Mayes' survey was a paper and pencil
survey and asked about the use of the four technologies under investigation and about 11
categories of need. The areas of need included hardware, software, training on use of
hardware, training on use of software, staff support, classrooms equipped with the
necessary technology, faculty development in teaching/learning aspects, equipment for
the development of materials, resources for the acquisition of material,
rewards/recognition for the time committed and other. A limitation in Inman and Mayes'
survey was the fact that the needs were equally weighted so the importance of a specific
need related to the impact in the course was not taken into account. Demographics of the
sample were as follows: 54% women, 46% men; 9.4 years of service (SD = 7.63); 11 %
Instructors, 24.5% Assistant Professors, 44.1 % Associate Professors, and 20.5%
Professors; the average number of courses taught by the respondents was 3.1 (SD = 2,
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Median = 3, Mode =5) and about one third (33.6%) were teaching more than 16 hours
and other third (33.4%) between 13 to 15 hours.
Inman and Mayes (1998) explored the technology resources and relationships
between faculty variables in three categories: (a) use oftechnology, (b) needs for the
technology resources and relationships among faculty variables, and (c) use and need.
Regarding the use of technology, the results of the survey showed that 61.7% used at
least one of the four kinds of technology and between them, 49.3% used only one, 30.5%
used two, 14.9% used three, and 5.3% used all of them. The most frequently used
technology was CBI (41.0%), followed by electronic libraries (36.8%), multimedia
(19%), and finally e-mail (11.7%). For need of technological resources, their findings
showed that the most common recognized need was for general faculty education
(58.8%), followed by infrastructure (rooms, hardware, software, money, and resources
for development).
Inman and Mayes (1998) conducted further inferential analysis. The results
provided evidence that, in general, a faculty that used at least one technology had at least
one need

i: (1, N = 861) = 12.49,p = 0.0004. For those who used multimedia, CBI and

electronic libraries their probability to have a need were

-l (1, N = 861) = 7.82, p = 0.005,

i: (1, N= 861) = 8.95,p = 0.0027, and i: (1, N= 861) = 12.9,p = 0.0003, respectively.
Their analysis of the different needs expressed for each individual technology showed no
relationship, except the fact that those who were already using at least one of the
technologies were more likely to want some reward for their time X2 (1, N =861) = 6.71,
p = 0.01. Inman and Mayes (1998) reported that a faculty that gets involved in some of

the technologies is more likely to express rewards as an important need, so they
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suggested that a support and reward/recognition system must be established. Finally they
noted that demographics of the sample did not playa visible role in the analysis.
Gueldenzoph, Guidera, Whipple, and Mertler (1999) examined faculty use of
specific Internet-related technologies (e-mail, www, newsgroups, file transfer protocol,
and Gopher) for instructional use and identified significant factors associated with the
adoption of these technologies. Their study incorporated faculty use of instructional
technology as the criterion variable and gender, age, discipline, rank, years ofteaching,
teaching style, perceived effectiveness of instructional technology, perceived access to
technology, and perceived administrative support as predictors. Gueldenzoph et al.
(1999) developed a 60-item questionnaire based mainly on past surveys found in the
literature. To produce a profile of teaching style, their survey included selected questions
from the Teaching Style Inventory developed by Dunn and Dunn (1997) and classified all
faculty among three teaching styles: traditional, transactional, and individualized. One
hundred sixty eight out of721 full-time faculty members responded to the survey (23.3%
response rate). Both quantitative and qualitative data were collected. The researchers
used symmetric lambda correlation coefficients to determine the strength of the
relationships between use of technology and the nominal variables of gender and
qiscipline; for the rest of the predictors, they used Pearson correlation coefficients. They
conducted further analysis using one-way analysis of variance (ANOVA) to determine
whether there was significant differences between groups based on the predictors (a =
.05).
Gueldenzoph et al. (1999) found no significant difference between gender and use
of instructional technology, between rank and use of instructional technology, and
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between discipline and use of instructional technology. Their findings suggested that
younger faculty appear to be more likely to use technology as an aid to their classroom
instruction (r = -.0176 at p < .05); that less experienced faculty (which they showed to be
correlated to age) are more likely to use instructional technologies (r = - 0.195 at p <.05);
and that there is a significant relationship between teaching style and use of instructional
technology (r = .266, p = .004). Gueldenzoph et al. found significant relationships
between faculty perceptions of effectiveness and technology use (r = .387, p = .000),
between access and use (r = .393, P = .000), and between administrative support and use
of instructional technology (p = .01). From the analysis of qualitative data, Gueldenzoph
et al. (1999) suggested that "the support currently being provided, through institutionallysponsored training workshops, may be of limited effectiveness in terms of technology
implementation" (p. 131).
On the other hand, a significant amount of research in terms of Web-based
technology implementation belongs to the field of distance education, particularly as it
relates to the implementation of distance education in dual-mode universities. When
faculty have been surveyed on the implementation of Web-based technologies in online
distance learning (ODL) researchers have found similar concerns. A concern noted
repeatedly in the ODL literature is the issue of faculty workload (Berge, 1998; Betts,
1998; Rockwell, Shaver, Fritz, & Marx, 1999; Schifter, 2000). For instance, Betts (1998)
conducted a study to identify the factors that influence the participation of faculty in
distance education. The initial sample was comprised of 993 full-time regular active
faculty, and full-time visiting faculty, and the eight deans of the eight academic schools
within George Washington University (GWU). The return rate was of 53.8% (532 faculty
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and 7 deans). The sample was divided between participants (who are currently
participating or previously have participated in distance education) and non-participants
(who have never participated in distance education). Betts' study instruments were three
self-designed surveys to examine the following four relationships: (a) faculty
participation and demographics; (b) faculty participation and intrinsic motivation; (c)
faculty participation and extrinsic motivation; and (d) faculty participation and inhibiting
factors. Betts (1998) conducted a pilot of the surveys at George Mason University prior
to using them in the study at G WU.
Faculty respondents were primarily professors and associate professors who
taught graduate courses at master's and doctoral levels on-campus in Washington, DC.
The faculty participants were predominately male and at least 45 years old. Their average
experience was 12.62 years and the average number of courses taught was 4.33. Eightysix of the faculty respondents were identified as distance education participators and were
primarily professors and assistant professors who taught courses at the master's and at the
doctoral level. Non-participators were 446 faculty members, primarily professors and
associate professors who taught masters and undergraduate courses. The five major
inhibiting factors found in Betts' study were (a) lack of technical support; (b) concern
about faculty workload; (c) lack of release time; (d) lack of grants for materials/expenses;
and (e) concern about quality of courses. Deans were also included in her sample and
reported factors (a), (b), and (c) as major inhibitors, but the deans also mentioned the lack
of training and the lack of support of colleagues as significant inhibitors. Although
consistent with the barriers found previously, the statistical analysis of Betts' data
showed that division (School), age, and non-tenure-accruing status all had significant
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effects on faculty participation in distance education. Older faculty showed more
participation than younger faculty and the researcher assumed that this was a result of
their experience. For the non-tenured faculty, higher participation was assumed to be the
result of the fact that they are not involved in the tenure and promotion process.
However, gender did not indicate significant effects on faculty participation in distance
education.
Another study that explored incentives and obstacles for the use of ODL was
conducted by Rockwell, Shaver, Fritz, and Marx (1999). They conducted the study in two
colleges of a mid-western land-grant university which have in the past encouraged the
development of distance education opportunities, and their current strategic plans
identified an expansion in their effort. A survey was prepared from the interviews
conducted to 16 administrators from both colleges about what they perceived were the
faculty's concerns about delivering education via distance. The tape-recorded interviews
were later analyzed and subjectively grouped by the main researcher into eight
categories: time, cost, instructional design, instructor-student relationship, reward
structure, degree programs, policy, and training. With these comments and other concerns
identified from the literature, the researchers generated and mailed a 19-item survey
using a Likert-type scale. This instrument was evaluated by five faculty members to
assure the appropriateness of each item and provide the instrument with content validity.
Reliability for the instrument was not reported. Participants in the study were 207 faculty
members and 30 administrators; 138 faculty members (67%) and 23 administrators (77%)
answered the survey. In the group of faculty, 53% were senior faculty (full professors and
administrators), 42% were associate and assistant professors, and 5% were instructors.
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Rockwell et al. (1999) used the following scale to interpret the results obtained:
(a) variables identified by 55% or more participants as incentive, obstacle, or neither an
incentive nor an obstacle were classified as incentive, obstacle, or neither an incentive
nor an obstacle respectively; (b) variables identified by 45-54 % participants as
incentive, obstacle, or neither an incentive nor an obstacle were classified as leaning
toward being an incentive, obstacle, or neither an incentive nor an obstacle respectively;
(c) variables identified by 44% or fewer participants as incentive, obstacle, or neither an
incentive nor an obstacle were classified as not discernible of being an incentive,
obstacle, or neither an incentive nor an obstacle respectively. The researchers used the
Cochran-Mantel-Haenszel Chi-square test to determine if there was a difference in the
linear trend between faculty and administrators, the interest in distance learning courses,
years of experience, tenured and non-tenured faculty, and faculty exclusively teaching
undergraduate classes, and those exclusively teaching graduate classes. For the
comparisons, the significance level was set at p < .05. Regarding the interest in distance
learning courses, 26% of the responding faculty had taught via distance, 40% expect to
teach via distance in the future, and 34% never expect to teach via distance. Almost half
of the administrators (46%) expect to teach via distance in the future. Out of 61 faculty
and administrators expecting to teach via distance, 34% expect to do so in 2 years, 46%
within 3 to 5 years, and the remaining 19% expect to teach via distance sometime after
the next 5 years.
According to Rockwell et al. (1999), four of the recognized obstacles were related
to time demanded for the development of a distance learning course (time requirement,
time taken from research, training requirements, and developing effective technology
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skills), and assistance or support needs is also viewed as an obstacle that suggests faculty
require assistance for the instructional design and the technological delivery of material.
The subgroup analysis found that faculty were more likely to see developing effective

skills (;( = 12.49, df= 1,0.05 <p < .10) than administrators. Non-tenured faculty saw
four items as being less of an obstacle than did tenured faculty. They were time taken

from research (;( = 4.14, df= 1,p < 0.05), training requirements (;( = 9.39, df= 2,p <
0.05), assistance or support needs (;( = 5.45, df= 1,p < 0.05), and developing effective
skills (;( = 5.03, df= 1,p < 0.05)
A study conducted by Aust, Newberry, O'Brien, and Thomas (2005) used
interviews to identify uses, advantages, disadvantages, and barriers to integrating
instructional technology. Congruent with most of the studies found, Aust et aI.' s (2005)
analysis of interviews revealed that the most frequently perceived advantages of
technology was ease in the access to information (89%), variety of resources (35%),
greater access to people outside of the classroom such as community members (23%),
students' attention (19%), and the ability to individualize instruction (19%). Among the
relevant disadvantages, Aust et al. mentioned time consumption (30%), lack of access
(30%), reluctance to learn or anxiety of technology (30%), and support for
troubleshooting (27%). To the question of whether technology should be integrated to
teacher education programs, participants answered that instructors should model
technology use in their courses (36%), technology should be integrated into existing
courses rather than rely solely on a technology specific course (36%), and specifically
mentioned that a technology course is needed (20%). Other comments included the need
for more faculty training (36%) and increased access to technology in the classroom
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(20%). Additionally, Aust et al. reported that e-mail with students (69%), assignments
that required students to use technology (42%), videos or overhead projectors (27%), and
PowerPoint (19%) were the technologies the faculty used most frequently. Only few
participants (23%) had web sites for their course where their syllabus and assignments
were posted. As barriers, Aust et al. found lack of training and support (40%), lack of
time for learning (52%), lack of access to equipment (72%), lack of funds (20%), and fear
and anxiety towards technology (36%) as barriers. As resources, training (64%), funds
(18%), and access to equipment (29%) were mentioned.
Practices that reflect educational and psychological theory have rarely been found
in distance education studies (Lee, Driscoll, & Nelson, 2004). Pajo and Wallace (2001)
conducted one of the few studies found that incorporated constructs such as computer
experience, computer enjoyment, and computer self-efficacy as related to perceived ease
of use, perceived usefulness, and future intentions to use Web-based technology. With
the aim of clustering barriers to implement Web-based instruction, Pajo and Wallace
assessed faculty current use of Web-based technology in distance learning, future
intentions to use such technology, and major barriers to the uptake ofthe technology.
Participants were all academic staff from the colleges of business, science, and education
at the Palmerston North campus of Massey University (N = 719). Responses were
received from 250 staff member (34.8%). Descriptive statistics showed the majority of
respondents were men (65%), over 50% were from the college of science, over 30% of
the respondents indicated no prior experience, and over 10% reported more than 15 years
experience. After eliminating respondents who indicated not being engaged in any form
of distance education, a total of 180 surveys were used for further analyses.
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Pajo and Wallace (2001) developed a questionnaire incorporating -demographic
questions (i.e., gender, age, occupational position, and distance education experience);
level of technology use in their teaching; value of technology; and the main barriers,
advantages, and disadvantages associated with Web-based technology. They also
incorporated constructs such as computer experience, computer enjoyment, computer
self-efficacy, perceived ease of use, perceived usefulness, and future intentions to use
Web-based technology. Their instrument employed a 5-point Likert-type response
formatted scale (1 = non used or not a barrier to 5 = very used or very strong barrier).
Congruent with most of the previous research, Pajo and Wallace (2001) found
overall little use of most of the technologies with the exception of e-mail communication
(90%) and remote access to library's electronic databases (70%). Chat rooms (10.8%),
video or audioconferencing (10%), and Web-based tests (6.5%) were much less used.
They also reported that the three most prohibitive barriers identified by staff were related
to issues of time, being the most important the time required to learn how to use the
technology (70%), followed by time associated with developing and implementing Webbased courses, and time needed for ongoing monitoring of Web-based courses.
Somewhat different from other studies, they reported issues related to organizational
support as significant barriers also. These included lack oftechnical support, insufficient
training, insufficient resources, inadequate teaching support, and the perception that the
institutions did not recognize or reward efforts to integrate Web-based technologies into
teaching.
Pajo and Wallace (2001) conducted an exploratory factor analysis of the barriers
questions using principal components extraction with Varimax rotation. They found five
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factors that accounted for 67.3% of the variance; however, they reported difficulties with
the interpretability of the factors' structure and decided to rerun the factor analysis using
a more rigorous cut-off of 1.5 for the Eigen values. The final solution presented by the
researchers resulted in three factors that accounted for 53% of the variance. They label
the factors as personal barriers, attitudinal barriers, and organizational barriers. Alpha
coefficients for the factor scales ranged from .76 to .84 indicating acceptable internal
consistency.
According to Pajo and Wallace (2001), barriers accounted for 35% and 37% of
the variance in perceptions of ease of use and current usage respectively. The personal
barrier factor explained a significant portion of the variance in both current use (J3 = - .52,

p < .000) and perceptions of the ease use of the technology (J3 =

-

.63,p < .000) and

showed that participants scoring higher on the personal barrier factor were less likely to
find the technology easy to use or to be currently using it in their teaching. None of the
other barrier factors contributed significantly to current use or perceived ease of use.
Another interesting finding was the attitudinal barrier factor that accounted for a
significant portion of the variance in enjoyment (J3 = -.46,p < .000), perceived usefulness

(J3 = - .21,p < .05), and future intentions to adopt Web-based technology (J3 = - .37,p <
.000). However, Pajo and Wallace's findings revealed that the organizational barrier
factor did not contribute significantly to the prediction of any of the outcome measures.
To better understand and more systematically study the barriers of distance
training and education, Berge, Muilenburg and Van Haneghan (2002) explored work
place, job function, type of delivery system used, expertise of the individual regarding
distance education, the stage of the respondent's organization with regard to capabilities
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in delivering distance education, and the area in which the respondent primarily works, as
possible factors that affect the individual perception regarding barriers for distance
education. Berge et al.' s (2002) survey consisted of 64 barriers items from their literature
review of previous survey studies. Berge et al. conducted a beta testing using paper and
pencil with a pilot group and, after revisions, the final version was released. Respondents
were asked to rate each of the 64 barriers in a 5-point Likert-type scale (1

=

no barrier to

5 = very strong barrier). After data cleaning, 2,504 valid surveys were analyzed with
SPSS.
Berge et al.'s (2002) descriptive analysis showed that 1,276 participants worked
in higher education, 448 in corporate or business organizations, 375 in community
colleges, 129 in government, 126 in middle or secondary schools, 117 in nonprofit
organizations, and 33 in elementary schools. Regarding job functions, 1,150 were
teachers or trainers; 648 managers, directors, department chairs, or principals; 346
support staff; 167 higher administrators such as dean, provost, vice-president, or
superintendent; 102 researchers; and 91 undergraduate or graduate students. Respondents
worked in different areas: education (33.0%), business (16.8%), health sciences (10.2%),
humanities (8.6%), engineering (4.8%), behavioral sciences (4.6%), physical sciences
(26%), fine arts (1.0%), and other disciplines (18.5%). The delivery systems being used
by respondents were Web-based computer conferencing (1,462); print-based systems
(286); videoconferencing or desktop videoconferencing (269); CD-ROM or multimedia
(1771); audiotape or videotape (123); lTV (118); audio conferencing or audio graphics
(35); EPSS (electronic performance support system) (32); and radio (2).
Berge et al. (2002) conducted General Least Squares Regression analysis with
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Oblimin rotation to find the factors that accounted for most of the variance in perceived
barriers. Ten factors accounted for 52% of the variance in barriers perceived by the
respondents (i.e., administrative structure, organizational change, technical expertise,
social interaction and quality, faculty compensation and time, threatened by technology,
legal issues, evaluation of the effectiveness, access, and student support services). The
researchers found that faculty compensation and time were the highest in rank and the
administrative structure the lowest. All the barriers were in the range of weak to
moderate.
To analyze the influence of demographics, Berge et al. (2002) conducted a series
of Analyses of Variance (ANOVAs) tests and found small effects that accounted for less
than 10% of the variability in the barrier scores. Respondents in business and
corporations tended to be below average in all barriers. Higher education and community
college respondents were below average regarding organizational problems but above
average with regard to faculty compensation and time. Those in elementary education
were above in three barriers: administrative, organizational change, and student support.
Those in middle school did not seem to vary in either direction. Regarding the expertise,
the trend showed that as expertise increases, the rank in threats decreases. Those of
lowest expertise scored well above the average in technical support and below average in
faculty compensation. The ones who used technology for their personal use were above
average in administrative barriers, faculty compensation and time, student access, and
student support services. Those who were learning about distance education scored above
the average in technical support, social quality and interaction, evaluation, and access as
greater barriers. In contrast, the ones that used distance education in their classes rated
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those barriers as ofless concern except for the technical support. Finally, the highest
group of expertise reported lower scores for all the barriers.
Further, Berge et al. (2002) analyzed the influence of the institution's stage of
adoption and found that respondents whose institutions were in the first two stages of
implementation were above the average in 6 of the 10 barriers. In both stages,
organizational change, technical support, social quality, evaluation, access, and student
support systems were greater than the average. For the stage one, administrative barriers
were also above average, while for respondents in stage two, relevant concerns were in
the faculty compensation and time, feeling threatened by technology, and legal issues. As
the organization advances to the third stage of implementation, the compensation and
time concern maintains above average but the concern of technical support drops below
average. When a stable process is in place, 6 of the 10 barriers were below average (i.e.,
administrative, organizational change, technical support, evaluation, student access, and
student support system). When a distance education program was institutionalized, all the
barriers were below the average.
Because even the most effective change effort usually encounters some resistance
(Evans, 1993), as part of the research addressing barriers to technology implementation, a
group of researchers have addressed the perceived motivators that promote the use of
WBIT. For instance, along with barriers to teach online, Betts (1998) also examined the
relationship between faculty participation in distance learning and motivators. Betts
asked participants to rate from 1 to 5 (1 = strongly disagree to 5 = strongly agree) to
what extent they believed 34 factors listed had motivated them to participate in distance
education. The five most important motivators reported were (a) ability to reach new
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audiences that cannot attend classes on campus; (b) opportunity to develop new ideas; (c)
personal motivation to use technology; (d) intellectual challenge; and (e) overall job
satisfaction. As part ofthe follow-up survey, the participators were asked to rate from 1
to 5 (1 = strongly disagree to 5 = strongly agree) to what extent they believed the 34
factors would motivate them to participate in distance education. The five highest rated
answers matched the previous question in terms of the factors that had motivated them to
get involved. Comparing the responses of those who did not use technology, the five
highest rated responses were: (a) increase in salary; (b) monetary support for participation
(e.g., stipend, overload); (c) opportunity to develop new ideas; (d) working conditions
(e.g., hours, location); and (e) intellectual challenge. The deans agreed on motivators (a)
and (b) but they perceived personal motivation to use technology, credit toward tenure
and promotion, and release time as the most significant motivators.
By the same token, out of 19 items considered as incentives by Rockwell et al.
(1999),6 were related to intrinsic or personal rewards (i.e., providing innovative
instruction, applying new teaching techniques, self-gratification, fulfilling personal desire
to teach, recognition of work, and peer recognition) and two were related to extending the
reach of education (i.e., access to place-bound students and reduction of student travel
time). Release time was seen as an incentive by faculty because they saw the time
requirement as an obstacle. The analysis of the subgroups revealed that the faculty
members that were not intending to teach via distance were less likely to see fulfilling a

personal desire to teach cI = 12.49, df= 2,p < 0.05) and self-gratification cI = 5.82, df
=

2, 0.05 < p < 0.10) as incentives than the faculty with experience in distance teaching.
In addition, Wilson (1998) conducted a state-wide study to understand faculty
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attitudes about distance learning and found that intrinsic motivation - striving to improve
student learning - was the most important factor in convincing faculty to participate in
distance learning, and financial incentives received the lowest ranking as motivators
among faculty. Other motivators reported by literature include personal motivation to use
technology (Bonk, 2001; Lee, 2001; Rockwell, et aI., 1999; Schifter, 2002), collegial
support and recognition (Rockwell et aI., 1999), and the opportunity to use technology
more innovatively to enhance course quality and develop new ideas (Dooley &
Murphrey, 2000; Schifter, 2000).
Summary
As described in the above mentioned studies, the use of Web-based resources in
higher education is commonly limited to research, e-mail communication, and
instructional materials' distribution. Research has suggested that the lack of more
advanced applications of the Internet in the courses may be due to the lack of competence
and proper training in such advanced applications (Vodanovich & Piotrowski, 2005).
Faculty concerns most commonly identified with the use of WBIT were those related to
time pressures and perceived lack of training and skills, with equivocal or no significant
differences across the set of predictors (e.g., gender, rank, age, experience, etc.).
Likewise, the majority of factors that are concerns to teaching online are found in
the areas of administrative and technical support (Maguire, 2005). Of all the barriers cited
by faculty and administrators, the one more frequently mentioned is the lack of technical
support (Lee, 2001; Schifter, 2000; Wilson, 1998; Betts, 1998). Research has found
significant differences among faculty participation level responses with regard to
motivators. Overall, distance education participants rated intrinsic motives higher, while
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non-participating faculty rated higher personal needs, inhibitors, and extrinsic motives
(Schifter, 2002). Research has also found that faculty attitudes change becoming more
favorable with experience in teaching distance education courses (O'Quinn & Corry,
2002; Schifter, 2002). Furthermore, researchers have also found that barriers are
perceived greater in the early stages of organizational implementation and that they
decrease when the organization gains experience and expertise in the use of the
technologies (Berge et aI., 2002). Therefore, organizations should provide institutional
support targeting those barriers at each stage of development of the technology
implementation.
Institutional Support
The course of any innovation process strongly depends on the experiences,
concerns, skills, and knowledge of the individuals and groups involved in the innovation
(Hall & Hord, 1987). As stated in the previous section, faculty concerns associated with
the implementation of Web-based instructional technology (WBIT) are found in the areas
of administrative and technical support (Maguire, 2005). Nevertheless, most institutions
of higher education have not yet defined a clear institutional support system to diminish
faculty concerns and promote the integrated use ofWBIT. For instance, even though
more than 80% of 4-year institutions were offering distance education courses by 2002
(Ashby, 2002), according to the National Center for Educational Statistics (NCES, 1998),
only about 60% of the universities had training available (non-mandatory) for faculty to
develop distance education courses and teach online.
Empirical research that examines institutional support in terms of technology
implementation in higher education is scarce. Few studies have addressed the needs and
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perceptions of faculty in terms of institutional mechanisms that support implementation
ofWBIT. For instance, Gammill and Newman (2005) conducted a descriptivecorrelational study to examine faculty members' perceptions of factors and issues that
support or impede the implementation of Web-based instruction. Participants in Gammill
and Newman's study consisted of a representative sample of faculty members from all
academic disciplines at Mississippi State University (N=975). To address the problem,
the authors used a 56-item questionnaire consisting of Likert-type questions, scaled
items, checklist, and closed-ended and open-ended questions. The authors considered the
instrument to have content validity as it had been reviewed and used in previous studies.
Gammill and Newman (2005) reported a 44% response rate and provided information
regarding control of non-response bias; however, they did not report reliability of the
instrument.
Demographics reported in Gammill and Newman's study showed that the
majority of respondents held tenure (72.4%), were either full professors (32%) or
assistant professors (28%), and held a doctoral degree (80.4%). In terms of Web-based
instruction usage, the majority of respondents indicated having no previous experience
teaching online courses (81 %), and the average of courses taught online by faculty was
one for both undergraduate and graduate levels. The majority of faculty responded that
they will (30%) or possible would (45.5%) teach online in future; however, almost half of
the respondents (48%) indicated that it is "not important" to offer Web-based academic
courses. The primary reasons for planning to teach online were the potential to reach
more students, flexibility, and teaching effectiveness. Among the reasons cited for not
teaching online are the lack of effective interaction as compared with face-to-face
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instruction, no incentives or rewards for the effort, and technology problems.
In terms of factors related to Web-based technology implementation, Gammill
and Newman (2005) found that reliability of technology (M = 4.29, SD
support (M= 4.27, SD

= 1.06), technical

= 1.03), and course development/revision time (M= 4.26, SD =

1.05) are the technical factors considered more important by faculty. Pedagogical aspects
rated as most important were nature of course content (M = 4.34, SD = .93), course
objectives (M = 4.11, SD = 1), and course discussion (M = 4.08, SD = 1.05). Related to
faculty-centered factors, the most important were level of administrative support (M =

3.93, SD = 1.13) and faculty load or release time (M= 3.93, SD = 1.2). In terms of issues
related to Web-based instruction, Gammill and Newman (2005) found that faculty agreed
that the most important obstacles are the lack of incentives for teaching Web-based
courses (M = 3.10, SD = .82), the lack of adequate support systems (M = 2.97, SD = .83),
and the idea that Web-based delivery is not appropriate for all courses (M= 3.52, SD =
.57).
As far as support mechanisms, a study conducted by Betts (1998) asked faculty,
in an open-ended question part of her survey, to make recommendations for faculty
development programs. In all, there were 154 faculty responses. From the responses,
three general recommendations emerged: (a) faculty would like support for course
development (e.g., financial, administrative, and technical support); (b) faculty are
interested in seminars and workshops that focus on skill development, the use of new
technologies, designing courses, teaching strategies, and on the educational merit of
distance education techniques (e.g., hands-on training, coaching, access to technology,
tutorials, guided practices, and pilot tests); and (c) faculty would like release time for
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training.
The lack of recognition from the administrators and peers in the form of credit
towards tenure and promotion is a large institutional barrier to online faculty participation
(Betts, 1998; Lee, 2001; Rockwell, 1999; Schell, 2004; Schifter, 2000; Wilson, 1998). A
case that exposed the administrative skepticism and lack of recognition from peers in the
form of credit towards tenure and promotion was illustrated by Kiernan (2000). Kiernan
(2002) conducted a case study of a fictitious professor at Indiana University who was
heavily involved in Web-research, online publications, and teaching, and was turned
down for tenure after being evaluated by more than 150 Indiana University faculty and
administrators.
On the other hand, while time devoted to teaching or developing online courses is
perceived by faculty to be significantly more, it is not as highly regarded as is time spent
on research or even on time spent on teaching traditional face-to-face courses. Schell
(2004) conducted a study to measure the acceptance of online courses and learning
materials as a valuable academic endeavor. The instrument for data collection was a
survey intended to rate the importance of developing online course materials in relation
to their promotion/tenure process (no information was available about the validity or the
reliability of the instrument). Participants in this study were teaching faculty (N = 232)
holding doctorates who are on tenure-track positions in a 4-year, U.S. school that had
developed online courses and/or online materials to be used in class and had not been
denied promotion. The sample was from varied disciplines from sciences and engineering
to business, arts, nursing, and medicine.
The majority of respondents in Schell's study were male (62%); 67% were
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tenured; 31 % were assistant professors; 31 % were associate professors, and 38% were
full professors. Nearly half of participants (48%) responded that their school offered a
doctoral degree. Respondents were asked to rate their perception of the decision maker in
each phase regarding the value of developing online material (0 = no importance to 10 =

critical importance to the decision-making). Schell's findings showed that respondents
expressed that teaching was slightly more important than research in their promotion
process, although this relation was strongly affected by the existence of a doctoral
program in the specific school. Other results from the survey show that 47% of
respondents stated an increased effort in the use of information technology (IT) in a
course, rating values above 8 in a scale from 0 to 10, although rating does not assure
them a successful career in terms of promotion and tenure. Schell (2004) pointed out that
the mixed message from the administration undermines the widespread implementation
of online programs and courses and limits the consolidation of this technology in higher
education.
Albeit the recognized importance of the role of the administration in terms of
providing support for implementation of Web-based instruction, until now, few studies
have included administrators - in addition to faculty - as participant in their studies (e.g.,
Betts, 1998; O'Quinn & Corry, 2002; Rockwell, et al. 1999; Schifter, 2002). For instance,
in addition to the sample of faculty, Betts (1998) surveyed, a small group of deans (N =
7) to know what they thought could encourage faculty participation and three themes
emerged from the responses: (a) faculty need financial incentives to encourage them to
participate in distance education; (b) faculty need training (i.e., workshops) as well as
technical assistance; and (c) faculty need more information about distance education (i.e.,
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cost, benefits, and perhaps an oversight office). Rockwell et al. (2002) surveyed a sample
of 23 administrators and found that administrators felt faculty concerns about teaching
Web-based courses related to time needed for preparation and delivery of distance
education (as a major concern), cost (including technical staff and graduate assistant
support), instructional design (especially technological assistance and training for
designing online courses), instructor-student relationships (decrease of personal contact),
reward structure (acknowledge and recognition through promotion and tenure processes),
degree programs (lack of an overall plan for the implementation of distance education),
lack of institutional policy, and lack of training.
Similarly, O'Quinn and Corry (2002) surveyed 572 faculty and 15 division chairs
at a community college. Eight division chairs and 188 faculty members responded to the
survey. The survey was based on Betts' instrument. Additional questions focused upon
faculty support, rewards, and the changing role of the faculty member in distance
education and how faculty and division chairs perceived distance education as related to
the institution's mission statement. Using both quantitative and qualitative analysis (short
answer questions), 0' Quinn and Corry (2002) found that faculty and division chairs
perceive faculty workload (M= 3.92), lack of release time (M= 3.58 for faculty, and M=
3.62 for division chairs), and lack of monetary support (M= 35 for faculty, and M= 3.54
for division chairs) as obstacles for participating in ODL. In general, the means
generated from responses in 0' Quinn and Corry's study reported the greatest concern on
the workload that faculty incur as a result of participating in distance education.
Another study based on Betts' survey compared the perception differences about
faculty and administrators' participation in distance education (Schifter, 2002). Schifter
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surveyed all full-time faculty and 25 senior administrators, including deans (N= 1,312).
A total of236 (20%) responded to the survey. The majority of respondents in Schifter's
study were male (64%); 48% were full professor; 28% were associate professor, and 18%
were assistant professor. The researcher used factor analysis with all 46 factors (29
motivating and 17 inhibiting factors) to analyze how the different factors grouped.
Schifter (2002) further conducted an Analysis of Variance (ANOVA) on mean scores to
determine significant differences by predictor (i.e., level of participation, gender, age,
range, faculty rank, and tenure status). She conducted four independent Chi-square
analyses to test the null hypothesis that there was no relationship between level of
participation and gender, age, range, faculty rank, and tenure status. Schifter (2002)
found significant differences between faculty and administrators for 12 motivating
factors, two inhibiting factors, and personal needs. She reported strong significant
differences (p < .001) between faculty and administrators on reduced teaching load and
monetary support for participation. The administrators rated these factors much higher
than faculty. According to Schifter (2002), overall administrators in her study did not
appear to truly understand what would motivate faculty but had a clear perception of
what would inhibit them from participation in distance education.
Considering the perspective of program directors and coordinators of the
programs, Shea, Motiwalla, and Lewis (2001) conducted an exploratory study to establish
the status of problems and issues of Internet-based distance education programs in higher
education institutions. They used a survey distributed to 250 program coordinators and
received 68 usable responses (28%). Shea et al. (2001) indicated that 44.1 % of the
programs involved in the study were serving 500 or more students, 33.3% between 100
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and 499 students, and about 20% had 100 students or less. Thirty-three percent of the
programs offered 50 sections or more, and 29% offered 10 sections or less. The majority
of these programs targeted non-traditional students (adult learners) with 88.3% of them
with less than 45 years of age and 48.8% between 30 and 45 years of age. Regarding the
media used, the four most popular media were asynchronous with the e-mail as the most
popular (96%). The next two most popular media were synchronous, telephone and live
chat; the use of live video feeds to homes was reported not technically feasible.
Shea et ai. (2001) asked participants to rate in what way the administration had
been particularly supportive in running their program (l = most supportive to 7 = less
supportive). Descriptive statistics showed that the biggest complaint from the

administrators was the inadequate staffing ofthe programs (M = 4.38), followed by
advertisement (M= 4.19), promotion (M= 4.13), and release time for faculty (M= 4.13).
According to Shea et aI., distance education coordinators agree to a certain extent that
administrators have helped to establish the viability of online programs (M = 3.35) and
have increased funding to meet program needs (3.97).
On the other hand, Shea et ai. (2001) explored the perceptions of distance
education coordinators in terms of what they think faculty like best about teaching online
(l = most liked to 5 = less liked) and what faculty would like to improve (from 1 = most

liked to 5 = less liked). Shea et ai. found that distance education coordinators perceive the

convenience and flexibility of online classes (M = 2.89) as well as interest in technology
and innovation (M = 2.89) were important motivators for faculty; they did not consider
income to be an important motivator (M = 4.29). Additionally, their findings suggested
that program coordinators perceived faculty would like more technical support (M =
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3.05), more pay (M= 3.08), more training (M = 3.18), and more administrative support
(M= 3.66). Shea et al. noted that faculty ranked second to last the interaction with

students (M = 4.63) and pointed out the lack of interest in teaching centers by the faculty
(M= 5.42). According to the researchers, this lack of interest indicates either that schools

have adequate teaching centers or that these centers are inconsequential in the teachinglearning process. Finally, the researchers stated that program coordinators expect that, as
course management technologies improve, faculty will require less technical support and
more guidance in the application of these technologies effectively.
Lee (2002) conducted a study to investigate perceptions of faculty and
administrators with regard to instructional support in distance learning. She surveyed a
group of237 faculty members and 38 administrators from 35 institutions, for a response
rate of 72%. Demographics showed a slight majority of males (53%), a majority of
tenured professors (46%), and almost equal members of 4-year research and non-research
university (42 % and 49% respectively). The instrument was a 35-item survey using a 5point Likert scale (1 = Not supportive to 5 = Very supportive) with an open-ended
comment section for participants to describe other support mechanisms that they
perceived as useful or needed. Instructional support indices included measures of course
redesign (3 items), course facilitation (5 items), use and application of distance education
technologies (3 items), rewards (4 items), incentives (5 items), and personnel (7 items).
Lee (2002) reported satisfactory reliability for the instrument (Cronbach's alpha of .93).
Lee (2002) conducted independent (-tests on each dependent variable and further
measured effect size to investigate if there were differences between faculty and
administrator perceptions of instructional support with regard to each one of the
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constructs (course redesign, course facilitation, etc.). The researcher found significant
differences for all the dependent variables with smaller mean scores for faculty than
administrators, meaning that administrators perceived variables to be more supportive.
Cohen's d revealed that administrators' perception of instructional support is more
optimistic, in general, than the correspondent faculty members' perception. As far as the
qualitative analysis, Lee (2002) reported that most of the participants did not comment on
instructional support services other than those listed in the survey questionnaire.
According to Lee (2002), "the most clear distinction revealed from the comments was the
issue of availability versus efficiency of the instructional support system" (p. 37) along
with a clear perception by faculty of a poor instructional support management, lack of
communication from the administration in terms of support available, and lack of
consistency in the support.
Few studies have looked at the implementation of Web-based instruction
considering the views of support staff along with faculty and administrators. Dooley and
Murphrey (2000) conducted an investigation to examine the perceived adoption rate of
distance education instruction from the perspective of administrators, faculty, and support
units. They were particularly interested in determining if differences existed among the
varying perspectives of the members of the three groups. The researchers' theoretical
framework was the Rogers' Diffusion of Innovations model. Based on this model, they
used a Strengths, Weaknesses, Opportunities, and Threats analysis (SWOT) that coupled
strengths and opportunities as promoters of innovation, and weaknesses and threats as
retardants of adoption. The participants in Dooley and Murphrey's study were a
convenient sample of stakeholders (N = 42) from a major research university who were
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initially nominated because of being innovators in using distance education technologies
and further selected using the snowball sampling technique. The majority of participants
were veteran faculty (8 females and 34 males) from which 16 were administrators, 15
were faculty members, and 11 were support unit employees.
Dooley and Murphrey's study used a variety of qualitative methods. They
reported a prolonged engagement with the participants and the development of an
interview protocol grounded in theory as means to ensure truth value and applicability.
The primary data collection of the study was a set of semi -structured interviews. The
researchers reported the use of member checking during the interviews for verification
and clarification purposes. They used additional sources of data collection (triangulation
for data consistency) such as documents based upon the theoretical framework,
interviewees' documents, observations, and data from a reflective journal in which
insights/reflections and methodological decisions were kept. Dooley and Murphrey
(2000) used the constant comparative method to establish categories across the data set.
To test emerging categories, a peer debriefing was conducted with a non-interviewed
distance education group. The researchers presented the integrated categories (categories
were coded first and then integrated) for each component of the SWOT analysis using
Venn diagrams.
Dooley and Murphrey's findings revealed that the majority ofthe integrated
categories were shared among administrators, faculty, and support units. As strength, the
researchers found that the prominent category was the use of technology to enhance
teaching and learning; as opportunity, the prominent category was the expansion of
audience base to reach nontraditional students; and as a weakness, they found limited
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incentives, development support, and funding. The only non-shared category was threats.
They reported career and job security to be the prominent category for faculty;
competition from private and public institutions as the prominent category for
administrators; and dependency on outside developers/programmers and security
concerns as the prominent category for support units. Based upon Rogers' attributes
theory, the researchers concluded that respondents perceived technology usage to be
extremely complex and the trialability of the technology to be limited due to the required
time and effort to convert courses into a distance education format. Dooley and Murphrey
(2000) pointed out administrative support, training, and incentives as institutional support
mechanisms that would increase the likelihood of effectively implement distance
education technologies.

Summary
Faculty members are concerned with the availability of institutional support (such
as resources) to promote course redesign, training in the use and application of distance
technologies, training in teaching methods, technical consulting, teaching assistants,
graphic work, and editing. The literature reveals that higher education institutions provide
limited instructional support to faculty and it is often perceived as inadequate by faculty
(Betts, 1998; Granger et aI., 2002; Lee, 2002). Specifically, the literature shows that
faculty members perceive the need for administrative support and faculty load or release
time and agreed that the most important obstacles are the lack of institutional incentives
for teaching Web-based courses, the lack of adequate support systems, the idea that Webbased delivery is not appropriate for all courses, and the lack of recognition from the
administrators and peers in the form of credit towards tenure and promotion (Gammill &
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Newman, 2005; O'Quinn & Corry, 2002; Rockwell, 1999; Schell, 2004; Wilson, 1998).
In this sense, the lack of administrative support and limited incentives are recounted by
the literature as the most common environmental factors perceived by faculty,
administrators, and staff as obstacles in the implementation of WBIT.
In spite of the fact that the administrator is the source of providing instructional
support to faculty, the research in terms of institutional support has disregarded how
administrators perceive instructional support in their own institutions (Lee, 2002).
Literature has found significant differences between faculty and administrators
perceptions of institutional support in terms of motivating factors, inhibiting factors, and
personal concerns (Lee, 2002; Schifter, 2002). In general, administrators did not appear
to truly understand what would motivate faculty but had a clear perception of what would
inhibit them from participation in distance education (Schifter, 2002). Moreover, the
literature revealed that administrators' perception of instructional support is in general
more optimistic than the correspondent faculty members' perception (Lee, 2002).
Furthermore, administrators, faculty, and support units have similar perceptions in
terms of weaknesses for the adoption of distance education instruction (i.e., limited
incentives, development support, and funding) (Dooley & Murphrey, 2002); however, in
terms of concerns, they differ. Career and job security are more a prominent category of
concern for faculty, while competition from private and public institutions are more
prominent for administrators, and dependency on outside developers/programmers and
security concerns are the concern for support units. Other perceptions of institutional
support reported by the literature are the issue of availability versus efficiency of the
instructional support system, poor instructional support management, lack of
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communication from the administration in terms of support available, and lack of
consistency in the support (Lee, 2002; Schifter, 2002; Shea et aI., 2001).
Conditions for Successful Implementation of WBIT
Research has shown that administrative support, training, and incentives would
increase the likelihood of effectively implement Web-based instructional technologies
(WBIT) (Dooley & Murphrey, 2000). However, universities' administrators seem to
undervalue the importance of setting the conditions for successful implementation of
WBIT and the benefit of having a faculty prepared for teaching using Web-based
instructional methods effectively (Schell, 2004). Conditions for successful
implementation may arise from the environment in which change is implemented. In the

Conditions for Change, a seminal study based on a survey of 25 structured interviews
completed cross-country, Ely (1990) proposed a series of settings for successful
technological change. Considering the academic environment, he noted that one of the
first steps to initiate change is dissatisfaction with things as they are - dissatisfaction with

Status Quo. He also stated that knowledge and skills, whichever way they are acquired,
must be present for change to occur. Another requirement he pointed out is the need of
resources easily accessible to make the innovation work, resources that can be expensive
devices or simple tools. He identified the time as a valuable resource for implementers:
time to learn, adapt, integrate, and reflect on what people are expected to change. Ely also
emphasized the importance of incentives and rewards, whether intrinsic or extrinsic, and
considered the need for faculty participation, commitment and a leadership easily
identified, as conditions to facilitate change (for a detailed description of Ely's eight
conditions, see Table 1 in Chapter 1, page 13).
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The eight conditions found in Ely's study (i.e., dissatisfaction with status quo,

knowledge and skills, resources, time, incentives and rewards, participation, leadership,
and commitment) have been the starting point of numerous empirical studies and their
presence has seemed to positively influence the implementation of leT innovations
(Ensminger, Surry, Porter, & Wright, 2004; Surry & Ensminger, 2003). Although the
conditions have proved to be present in successful implementations, the role of the setting
in which the innovation is implemented and a hierarchy among the conditions been
established have not been clear (Ely, 1999). Surry and Ensminger (2003) conducted a
study to determine ifthere were differences in the perceived importance ofthe conditions
by those working in business and industrial organizations and those working in
educational organizations. Participants in the study were people from an Internet mailing
list that responded to the questionnaire (N = 92); 36 people responded to the business
questionnaire and 56 responded to the education questionnaire. Each questionnaire
presented two hypothetical innovation scenarios consisting of 16 implementation
questions (two per condition). Each question required a response on a 5-point semantic
differential scale ranging from very easy to implement to very difficult to implement. Both
questionnaires were content validated by experts.
Surry and Ensminger (2003) used descriptive statistics (i.e., frequency counts,
graphs, and mean plots) and found that time, leadership, resources, and skills and
knowledge were the most important factors in facilitating implementation for the
business group; faculty rated resources, participation, and skills and knowledge as the
most important factors. The researchers used one-way Analysis of Variance (ANOVA) to
compare the means for the three demographic variables on each of the eight conditions.
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For the business group, they found that middle-age workers perceived that the condition
Rewards and incentives is more important than younger or older workers. They also

found that respondents who identified themselves as staff perceived that Skills and
Knowledge is a more important condition than respondents who identified themselves as

middle or lower management. Unexpectedly, Surry and Ensminger did not find any
statistically significant results for the education group.
Despite the relatively small size of the sample and the hypothetical nature of the
scenarios, Surry and Ensminger's study tended to validate Ely's theory ofthe eight
conditions that facilitate innovations. Also, their findings revealed that there is a
difference in the relative importance of the eight conditions between educational and
business settings. Finally, the results suggested that there are important intra-group
variables that affect the perceptions of group members in regard to the eight conditions.
Another study that further explored Ely's conditions was conducted by
Ensminger, Surry, Porter, and Wright (2004). Ensminger et al. (2004) conducted a study
into Ely's conditions to determine if there were underlying relationships among them.
The researchers developed an instrument to measure individuals' perceived importance of
each condition in relation to the others. The data collection instrument in Ensminger et
al.'s study was a 56-item questionnaire. The statements in the questionnaire were
developed by the authors and further tested for content validity. A group of seven experts
agreed to rate the accuracy of the statement according to Ely's definition of each
condition. Fifteen statements were reworded considering the comments of the experts and
included in the final version of the instrument. The statements were tested/retested for
reliability purposes (reliability ranged from .586 to .864 with the average of all eight
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scores being .730). Participants were contacted by sending electronic messages to several
electronic mailing lists related to the field of instructional design. The sample consisted
of 54 males and 86 females (N = 179). The majority of the participants worked in higher
education (n

=

89), with several in business or industry (n

=

22) and in K-12 settings (n =

20). The educational level of the group was diverse ranging from high school education
(n = 32) to doctorate (n = 26) with the majority having a master's degree (n = 71).
Ensminger et al. (2004) created implementation profiles of all participants using
descriptive statistics methods. Their findings indicated that, for the total sample,
leadership and commitment were the least important conditions, while resources and
participation were the most important. Commitment and leadership were the least
important conditions for both males and females. Females selected knowledge and skills
and resources as the most important variables while males reported participation and
resources as the most important. Participants employed in higher education perceived
resources as most important and considered skills and rewards as important conditions as
well.
Ensminger et al. (2004) conducted a factor analysis of the implementation profiles
of all participants; they used the principle component method of extraction and varimax
rotation. For a condition to load on a factor, the researchers decided that it must have a
minimum absolute value of.45 and must not have loaded on another factor at an absolute
value of .45 or greater. They found that several of the conditions were related and four
factors, which accounted for 73.3% of the variance, were identified. Managed change
(Factor 1) accounted for 25.3% of the explained variance; conditions that loaded on this
factor were leadership (.858) and commitment (.800). Individuals who score high on this
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factor see upper level management and direct supervisors as having an active role in the
change process. Performance efficacy (Factor 2) explained 19.8 % of the total variance;
conditions that loaded on this factor were participation (-.782), time (.744), and
knowledge and skills (.528). Individuals who score high on this factor believe that they
will be successful in using the innovation because they either currently have the needed
skills or will be able to learn the skills if provided time. External rewards (Factor 3)
contributed 14.2 % to the total variance explained; only one condition loaded on this
factor, rewards (-.945). Individuals with a low score on this factor are more likely to want
some compensation or reward for implementing an innovation. Finally, resources (Factor
4) explained 14% of the total variance.
In order to identify conditions that faculty perceive as contributing to successful
implementation of instructional technology, Granger, Morbey, Lotherington, Owston and
Wideman (2002) conducted a qualitative analysis of four Canadian schools. The case
study took a grounded theory approach, a framework that conceives data collection,
analysis, and theory as reciprocally related with each other. A national panel of
educational technology experts nominated 60 schools across Canada where Information
and Communication Technologies (lCT) has been successfully implemented. Preliminary
data were gathered from interviews conducted in 12 of the 60 schools nominated. A
convenient sample of 4 schools out of the 12 schools pre-selected was chosen because of
"the overall discursive and conceptual richness of their [interview] data" (Granger et aI.,
2002, p. 481). Data for analysis focused on the transcriptions of tape-recorded interviews
that were codified using ATLAS.ti software and analyzed using the constant comparative
method. Three overarching categories encompass the several factors that emerged: (a)
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ways of learning (i.e., formal and informal ICT teacher education); (b) individual
characteristics (i.e., educational background, experience, skills, and resistance to
technology); and (c) environmental factors (i.e., logistics and community). For reliability
purposes, emerging patterns were examined for relevant consistencies both among
interviews and across the four schools.
Granger et al.' s (2002) findings suggested that informal leT education such as
"just in time learning" and "couching" are considered by teachers as most influential.
However, they pointed out that "the relationship between teachers' skills and successful
implementation is complex and not obviously predictive: attitudes, philosophies,
communication, and access to skills training are also contributing factors, which both
inform and are implicated in the notion of commitment" (p. 487). Finally Granger et al.
(2002) suggested that investment in ongoing individual development and in the school
community might be the underlying reason that made these four schools successful.
A study conducted by Aust, Newberry, O'Brien, and Thomas (2005) identified
conditions where innovations for using technology emerged in small groups. Aust et al.
(2005) used a model for promoting the technology integration in teacher education as
their framework (the Learning Generation model). The Aust et al.'s sample was consisted
of 265 members of the school of education conformed in small groups or Cohorts. Key
goals of the model were to assess the teacher education candidates' perceptions and
abilities concerning technology, to improve the technology literacy competencies, and to
use several strategies to spread the innovations in integrating technology in teacher
education. The researchers hypothesized that Cohorts pass through seven implementation
stages: genesis, consultation, planning, initiation, action, assessment, and celebration.
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Aust et al. (2005) conducted a two-phase model evaluation. The first phase
included a quantitative survey and qualitative interviews that provided insights into
technology skills of faculty and students, current conditions, capabilities, and needs. The
second phase used an analysis of products produced on the Cohort's websites and faculty
interviews that assessed the attainment of project goals. Aust et al. used survey
methodology to operationalize their variables. The technology skills survey consisted of
30 items divided in six subscales: (a) basic computer skills (7 items,
online activities (5 items,

IX =

= 0.836), (b)

0.770), (c) presentation software (5 items,

software used for instruction (5 items,
IX

IX

IX =

IX =

0.865), (d)

0.795), (e) spreadsheets and databases (4 items

= 0.871), and (g) word processing (4 items, IX = 0.783). The alpha coefficient for the

total scale was .957. The responses regarding the capacity in the specific technology were
assessed using a 5-point Likert-type scale (l = no experience to 5 = I can teach others).
Aust et al. (2005) conducted one-way repeated measures ANOV A in order to
compare the scores on the six subscales. They found significant differences, F (5, 244) =
173.11, P < .001. Eta squared showed that the effect of the subscales accounted for 78%
of the variance in scores. Post hoc analysis, after Bonferroni adjustment, showed that 14
ofthe pair-wise comparisons were significant. Only the spreadsheet/database and
presentations comparison was not significant. Faculty and students had the most
confidence in their ability to use word processing (M = 3.84) and the least in their ability
to use spreadsheet and database programs (M = 2.77). As far as gender, Aust et al. found
that men scored significantly higher than women in the presentation (M= 3.14 vs. M=
2.70) and computer basic skills (M= 3.86 vs. M= 3.51). In terms of their capacity, most
of the participants scored 3 (I can do this but not to itsfull capacity) or higher on the
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word processing (87%), online activities (75%), and basic computer skills (82%)
subscales. Forty-two percent ofthe participants scored 3 or higher on the spreadsheet and
database, as well as for software use (49%) and presentations (44%) subscales. Sixty-four
percent of the participants scored 3 or higher on the total scale.
In the second phase, two independent researchers evaluated the products posted in
the Cohort associated websites and looked for evidence of increased technology
competencies, instructional technology integration, engagement of cohorts, recruitment
of technology literates, dissemination of new visions of teaching, and use of technology
to improve communication and collaboration. These independent researchers found that
at least 48% of the websites showed evidence of each criterion. Finally, Aust et al. (2005)
found a positive perception of faculty with regard to their ability to perform new tasks,
the knowledge and experience of several technologies, and the improvement of skills of
the students. Likewise, they found positive views of faculty in terms of the effectiveness
of the model and its processes. The evaluation of this model suggested not only its
capacity to increase the knowledge and skills in technology, but its capacity to sustain
interest, ownership, and collaboration in obtaining long-term reform in the teacher
education program.
Based on another model for integration of technology (the Integrated Technology
Adoption and Diffusion Model), Sherry, Billig, Tavalin, and Gibson (1997) conducted a
qualitative research to study the process of adoption and diffusion of Internet usage in
academic settings. Specific aspects considered by the authors were the effectiveness of
the training component and the change in the participants' level of use ofInternet-based
activities in instruction. Data for analysis were gathered using a variety of instruments
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such as surveys, in-depth interviews, focus groups, and examination of system logs and
artifacts. Additionally, the researchers used information from an embedded case study of
a cutting-edge elementary school. Sherry et al. 's data supported and expanded previous
models of technological barriers, individual user perceptions and technology adoption
and diffusion.
The Integrated Technology Adoption and Diffusion model (ITAD) has four
elements with multiple sets of variables that impact the effectiveness of the technology
adoption/diffusion process (i.e., technological, individual, organizational, and teaching
and learning factors). The ITAD describes the cyclic process in which teachers
successively evolve from learners (teacher-trainees), to adopters of educational
technology, to co-Iearners/co-explorers, to a reaffirmation/rejection decision phase. In
this last stage, an evaluation of the technology, its suitability, value, and cost is made. It
is also in this stage that teachers in its role of reajJirmers contribute with technical
support, assistance, and experience to the process, and their skills are no more limited to
the specific educational environment where they developed, adding a new dimension to
their acquired abilities in the form of portability (Sherry et aI., 1997).
According to Sherry et al.'s findings, factors influencing adoption can be divided
into four factors: (a) technological factors such as access, availability, usability,
effectiveness, and reliability; (b) individual's factors, or user characteristics, such as
motivation, reasons for use, need for control, comfort level, expertise, patters of use,
gender, and special needs; (c) organizational factors such as physical environment,
classroom connectivity, network capacity, and availability of resources and support; and
(d) teaching and learning issues such as change in content, curriculum enhancement,
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planning and preparation, coherence, use of lesson plans, and evaluation.
Sherry, Billig, Tavalin, and Gibson (2000) conducted a qualitative study to further
validate the ITAD model by means of the evaluation of several educational initiatives,
specially the Boulder Valley Internet Project. The evaluation was conducted during a 3year period, by using interviews, focus groups, classroom observations, surveys,
(students, teachers, and administrators), threaded discussions, student projects posted on a
website, among others. Through those online resources, teachers shared relevant
information (e.g., ideas, concerns, experiences, etc.) and allowed an extension of the
classroom and the school to a larger community. As the technology continued to improve
and evolve with a continuous presence in the schools, the original four-stage model was
modified to include a fifth stage ofteacher's development in the form of the teacher as a
leader. In this advanced stage, the teacher starts creating and sharing standards and
rubrics rather than simply following them.
Sherry et al. ' s (2000) findings seemed to validate their model. Furthermore, they
confirmed that factors that helped faculty in the implementation process vary on each
stage. While in the first phases the technical support and accessibility to technology were
important, in later stages the administrative support becomes a key factor. The
researchers also recognized that during the advance stage of evaluation, new capacities
emerged, leading to new needs and the requirement of new strategies. A key new
technology strategy was to keep a central focus on online professional and leamercentered exchanges that examined student work and products. As the evolution of the
system continued, professional networks of educators were formed, where professional
development planning with technology professionals and the construction of skills,
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knowledge and in-depth understanding of the content and pedagogy required for effective
teaching and learning were performed. Sherry et al. 's model suggested that these learning
networks must have a coherent, consistent vision among technology training, curriculum
integration, and student performance assessment. They also recognize that a support or
incentive system must be in place and visible. This incentive system must make
mandatory the professional development in instructional technology and it should be
backed by resources, structures and strategies to provide enough time for the different
tasks involved.
Using a grounded theory approach and from a teacher-level point of view, Geijsel,
Sleegers, and van den Berg (2001) developed a model expressing the relationships among
conditions fostering the implementation of large scale innovation programs. The model
focused on the dimensions oftransformationalleadership and teachers' participation in
decision-making along with teachers' feelings of uncertainty and teachers' professional
development activities as indicators of implementation. To test the model, the authors
conducted two simultaneous studies. One study assessed the implementation of basic
education curriculum for faculty at the prevocational education department (N= 1475)
with a response rate of 45% (N = 662). The other study assessed the implementation of
the qualification structure program for faculty at the senior secondary vocational
education (N = 1110) with a response rate of 53% (N = 587). By comparing
demographics in both groups of faculty, the researchers found that there were no
significant differences and determined that both groups were comparable.
The primary data collection instrument in this study was a 59-item questionnaire.
All variables were operationalized as questionnaire items. The dependent variable
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(implementation of a large-scale innovation program) was operationalized as two items:
(a) self-perception of teachers' change in practice according to the principles of the
innovation and (b) agreement with the principles underlying the innovation. The rest of
the items were developed to measure the conditions identified as important for the
implementation oflarge-scale innovation programs: (a) professional development
activities, (b) feelings of uncertainty, (c) participation in decision-making, (d) vision, (e)
individualized consideration, and (f) intellectual stimulation. Geijsel et al. (2001)
examined the unidimensionality ofthe variables using factor analysis. The reliability was
satisfactory (Cronbach's alpha value ranged from .67 to .92).
Further correlational analysis looked at the interrelation between variables. To test
the relations between the variables in the research model, the authors conducted path
analysis on both groups.
From the results of structural equation modeling, Geij sel et al. (200 1) drew
several conclusions: (a) there is a small positive impact of professional development
activities on implementation of large-scale innovations, (b) feelings of uncertainty
negatively influence the implementation of innovations, (c) there is a small indirect
impact of teachers' experiences of participation in decision-making on the
implementation of innovations, and (d) transformational leadership positively affects the
implementation of innovations. They also noted that the model explained more of the
variance in the agreement with the principles underlying the innovation than in the degree
to which teachers' actually teach according to the principles of the innovation. Geijsel et
al. suggested that large-scale innovations may lead to only a limited degree of actual
change in teaching practice. Even when resources and other conditions are present,
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implementation seems to remain as an elusive practice.

Leadership as a Condition
A condition for successful implementation often mentioned in change theory is
the role of leadership in inspiring a shared vision about what change means, sharing
decision-making, supporting change, and modeling the way (Albury, 2001; Fullan, 2001;
Gmelch, 2002; Kouzes & Posner, 2002; Roepke et aI., 2000; Romm & Pliskin, 1999).
Fullan (2001) identified five crucial aspects that leaders must cultivate for lasting change
to take place: (a) a deep sense of moral purpose, (b) knowledge ofa change process, (c)
capacity to develop relationships across diverse individuals and groups, (d) skill in
fostering knowledge creation and sharing, and (e) the ability to engage with others in
coherence making amidst multiple innovations.
According to Albury (2001) the assumption that the adoption of institutional
policies that encourage the use of new technologies is all that is necessary for the
successful implementation of the policy obscures the role of middle level leadership.
Indeed, there is a broad recognition in the research literature that in times of great
transition and perceived change, leadership becomes critically important; effective
leaders recognize that the greatest impediments to success with technology are often
related to people rather than to technology per se (Roepke et aI., 2000), and that building
commitment to innovation among people who must implement it is essential for change
to be accomplished (Evans, 1993). From Evans' (1993) approach, implementation
depends on five dimensions of change: the content of the reform, the faculty willingness
and capacity for change, the strength of school as an organization, the support and
training, and the leadership. He emphasized the exceptional burden that leadership has in
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guiding people through the uncertainties of change.
Empirical research has also stressed the importance that leadership plays in the
implementation process, especially on implementing large-scale leT innovations.
According to Hord and Huling-Austin (1986) faculty need specific leadership
interventions during different stages of technology implementation. They conducted a
longitudinal study that focused specifically on identifying the actions or interventions of
principals and other facilitators in teachers' implementation of educational change. Hord
and Huling-Austin derived a six-component framework in which the most frequent
interventions were classified (i.e., providing logistical and organizational arrangements,
training, monitoring and evaluation, providing consultation/problem-solving and
reinforcement, creating an atmosphere and culture for change, and communicating the
vision). Later, Hall and Hord (2001) identified six types of interventions with similar
categories: (a) developing, articulating, and communicating a shared vision of change; (b)
planning and providing resources; (c) investing in professionalleaming; (d) checking on
progress; (e) providing continuous assistance; and (f) creating a context supportive of
change.
In higher education settings, Owen and Demb (2004) used a qualitative approach
to investigate the dynamic interaction between technology, leadership, organizational
change, and institutional environments. They used an instrumental case study of a
community college "known nationally as an exemplar for its learner-centered approach to
education and integration of technology into pedagogy" (p. 639) to look at the following
aspects: (a) the elements of current leadership models most salient in guiding large-scale
technology implementation efforts, (b) the participants' perception of the factors
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affecting the change process, and (c) the distinctive dynamics of change involving
technology implementation. The researchers gathered data from individuals' perceptions
and stories by interviewing people involved in the implementation process; from focus
group discussions (36 participants); from observations; and from the analysis of
institutional documents, value statements, and indications of institutional direction. The
interviews served as the primary data collection instrument. They interviewed students,
faculty, and administrators who were selected using a purposeful sampling procedure. All
interviews were conducted using open-ended questions.
Owen and Demb (2004) employed two methods of data analysis. For the analysis
of leadership issues related to implementation, they used the Carter and Alfred model of
leadership as the theoretical framework, clustering the data collected according to the
model dimensions. For the analysis of organizational change, they used "an analysis
rooted in participant perception that allowed themes to emerge from the data." (p. 640);
two broad categories emerged through coding the data: change themes and institutional
themes. Owen and Demb's leadership findings revealed "a broad array of leadership
strategies that was consistent with and broadened the scope of the key dimensions of the
Carter and Alfred model" (p. 641). Relevant findings are the critical role of top leaders in
the institution to establish incentives and help faculty to overcome their anxiety and
skepticism; the presence of participative decision-making strategies; the explicit formal
and informal statements regarding the importance of technology in the university'S vision
and mission (no mixed messages); the emerging of many leaders, especially from the
faculty; the presence of development, training, and peer mentoring opportunities; and the
presence of rewards and achievement recognition.
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Owen and Demb's change dynamics analysis suggested six themes that describe
the impact of technology-related change associated with faculty, funding, students, and
support units. The themes were (a) turbulence, lack of control caused by the rapidity of
change and unpredictable outcomes; (b) tension, originated by opposing forces such as
current practices and new needs, allocation of resources (e.g., classroom vs. online) and
distributed budgets, and intellectual property issues; (c) planning, especially of
infrastructure, support, and its impact in future; (d) implementation, strongly focused on
faculty workload and compensations; (e) barriers, fundamentally the change in the faculty
role, pedagogical controversy, and intellectual property; and (f) cultural change.
The researchers noted that the greater number of intractable issues appeared in the
column dealing with faculty in the row of tensions. Interestingly, they reported, within
the support unit findings, an inexistent "focal point defining the purpose and interrelation
of different technology initiatives or the organization of the infrastructure to support
them" (p. 656). Their findings also suggested that the gap between integrating technology
and the need for institutional adjustments "creates a constant state of disruption, tension,
and stimulation for further organizational change. Organizational culture may evolve to
cope with technology and appear to close the gap. However, the rapid nature of
technology development will soon create yet another gap." (p. 660). According to Owen
and Demb (2004), the stability that permitted a critical mass of faculty to get involved
and change over time in the case study was largely enabled by the sustained commitment
of leadership and substantial resources.
Research has also shown that agreement with the underlying principles of Webbased strategies and positive attitudes towards the implementation of Web-based
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technologies do not necessarily correspond to the degree in which faculty actually teach
according to the principles of the innovation. According to van den Berg, Vandenberghe,
and Sleegers (1999) what may be needed is a better approach to educational innovation.
They stated the following:
The implementation of innovations implies not so much a structural functional
perspective, but more a perspective in which interactive and experimental
learning is stimulated. Innovations can, for this reason, strongly vary in character.
... Various aspects of the innovative capacity of schools, for instance,
transformation leadership, indicated the necessity of a cultural-individual
perspective ... And the strong feelings of ambiguity of teachers asked specific
forms of intervention. (p. 342)
Summary
"At all levels - the individual, organizational, and system - change is highly
complex, multivariate, and dynamic" (Hall et aI., 2001, p. 4). The eight conditions found
by Ely (1999) have proved to be present in successful technology implementations (i.e.,
dissatisfaction with status quo, knowledge and skills, resources, time, incentives and
rewards, participation, leadership, and commitment). Although of limited
generalizability, research has shown that there is a relative place of importance among the
conditions. Knowledge and skills, resources, and participation seem to be the most
important conditions; while leadership and commitment were reported as the least
important conditions (Ensminger et aI., 2004). Findings from the evaluation of
technology implementation models have suggested that the relationship between faculty
skills and level of implementation may be mediated by attitudes, philosophies,
communication, and commitment, and that they are not clearly predictive (Granger et aI.,
2002). Additionally, research has confirmed that factors that are considered by people as
important vary on each stage of implementation (Sherry et aI., 2000). While in the first
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phases the technical support, training, and accessibility to technology was important, in
later stages the administrative support becomes a key factor.
Despite that researchers broadly recognize staff development and resource
allocation as critical conditions in implementing technological innovations, they are
never seen as sufficient conditions. Moreover, research has shown that the impact of
professional development on implementation of large-scale innovations is relatively
small (Geijsel et aI., 2001; Owen & Demb, 2004), that informal ICT education such as
"just in time learning" and "coaching" may be considered by teachers as most influential
(Granger et aI., 2002), and that other factors such as uncertainty feelings may negatively
influence the implementation process (Owen & Demb, 2004; van den Berg et aI., 1999).
Furthermore, research has suggested that conditions such as leadership and participation
in decision-making may have an important impact on the implementation process. A
frequent suggestion is that transformational leadership positively affects the
implementation oflarge-scale innovations (Geijsel et al., 2001; Hord & Huling-Austin,
1986; Owen & Demb, 2004; van den Berg et aI., 1999). Yet, scarce empirical research in
higher education has considered leadership as a factor influencing technology
implementation.
Assessing Levels of Implementation
The Concerns-Based Adoption Model (CBAM) has been used extensively in
education, particularly in curriculum reforms in elementary and secondary settings. As
previously defined, the CBAM is a three-dimensional model that describes the
individuals' adoption process through measures of Stages of Concern, Level of Use, and
Innovation Configurations. Out of the three dimensions that comprise the CBAM, the
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Stages of Concern is by far the dimension more found in the literature on implementation
of innovations. Empirically, measures of Stages of Concern have been operationalized
through the Stages of Concern Questionnaire (SoCQ) which will be discussed in detail
later in this chapter. Arguably, Hall and Hord's (1987) Stages of Concern Questionnaire
(SoCQ) is "the most rigorous technique for measuring concerns [of faculty regarding
implementation of innovations] which is a 35-item questionnaire that has strong
reliability estimates (test/retest reliabilities range from .65 to .86) and internal consistency
(alpha-coefficients range from .64 to .83)" (2001, p. 68). The instrument assesses
concerns through a 7-point Likert-type scale. The items represent the different types of
concerns people have as they are first introduced to an educational innovation, begin to
use it, and then move on to more experienced and mature perspectives and increased
confidence in the use of the specific innovation.
With the aim of facilitating change, empirical research has analyzed stages of
concern experienced by individuals in relation to a particular innovation (Evans &
Chauvin, 1993). Research in this area mainly focuses on practical applications such as
professional development effectiveness. For instance, Kember and Mezger (1990)
conducted a study to evaluate a strategy for developing technical skills in faculty who
were teaching online. The researchers drew upon contingency theories of management
and the Concerns-Based Adoption Model (Hall, 1979) to propose a model to enhance the
instructional design skills of faculty and address their concerns at their current stage of
development. Kember and Mezger used the SoCQ to assess the concerns of faculty
during the process of designing a Web-based course. Three instructional designers
worked with 38 faculty members and rated their initial stages of concern. To evaluate the
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reliability and consistency of the assessment, each instructional designer independently
attributed a stage of concern to the faculty with whom they were familiar. They reported
Kendall's tau rank correlation coefficients of .71, .82, and .78 indicating a satisfactory
measure of agreement. According to Kember and Mezger, consensus regarding the
faculty stage of concern was reached in 31 cases. In three cases the consensus was not
possible due to "differing behavior of the faculty in different units or toward the
individual designers" (p. 56). In the remaining four cases, "a divergence of interpretation
between the three designers [was] concerning individuals who attempted to reject the
innovation in whole or in part" (p. 57). The researchers used mean values in the cases
where consensus was not reached. According to Kember and Mezger, even though the
staff development approach is resource intensive compared to the typical group training
approach, the concerns profile showed that it is a cost-effective model.
Transfer of training has also been addressed using the stages of concern
framework. Adams (2003) conducted a study using CBAM stages of concern to measure
the degree to which attendance at technology faculty development programs
corresponded to use of technology in teaching practices. Adams used a convenience
sample of 589 full- and part-time faculty members at a postsecondary institution and
explored three specific factors: academic task, level of computer integration, and concern
about the innovation process. A total of 143 faculty members responded to a 40-item
survey (39% overall return rate). In order to address technology concerns specifically,
Adams used the Computing Concerns Questionnaire (CCQ), a modified version of the
Hall's Stages of Concern Questionnaire (SoCQ) by Martin (1989). Additionally, Adams
included age, gender, primary teaching division, and years of teaching experience as
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demographic factors, and a question concerning levels of computer use in teaching
practices derived from the LCU questionnaire. No coefficients of internal reliability for
the CCQ were reported, although other studies reported coefficients for this instrument
ranging from .65 to .83 (i.e., Atkins & Vasu, 2000).
Adams (2003) compared the relationships among level of computer integration
(three levels using the LCU, 1 = non use, 2 = utilization, and 3 = integration) and
teaching discipline (8 levels, using Biglan's clustering of academic task area), stage of
concern (seven levels using the CCQ), participation in technology staff development
programs (information from a data base was combined with self-reported information to
create a participation scale), and demographic variables (i.e., age, gender, and years of
teaching experience). She found that the mean scores of computer usage occur around the
utilization level: 48 % of respondents identified themselves in utilization level (level 2 of
the integration scale), 27% identified themselves in the integration level (level 3), and
25% reported nonuse of computers in teaching (level 1). She also reported that applied
academic task areas have a slightly higher integration average than pure academic task
areas do.
Adams (2003) analyzed data from the CCQ by using mean group raw scores
converted to percentile ranks and then using peak stages of concern (identification of the
highest stage score) for comparison with other variables. She compared stage of concern
and level of participation in technology staff development programs and level of
computer integration. Adams found that a correlation exists between attendance at
professional development activities and an increase in usage level oftechnology. Adams
reported significant correlations between gender and engagement in professional
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development activities (i.e., women were more engaged in professional development
activities than men), between higher integration levels and higher-order concerns, and
between engagement in professional development activities and higher-order concerns.
Demographics in Adams' study show that those in the 18-34 age range display a
significantly higher level of computer integration (M = 2.2), that females display a greater
integration average level than males do (M= 2.139), and that those with 0 to 3 years of
teaching experience have a significantly higher level of computer integration (M = 2.286)
and those in their middle years of tenure (10 to 19 years of teaching experience) display
the least demonstration of integration of technology into teaching practices (M= 1.969).
Adams (2003) further explored the characteristics (across levels of concern,
teaching discipline, and demographic factors) describing the type of instructor who more
thoroughly integrates technology into instruction and found that they are generally
younger, female, and have less teaching experience. In addition, Adams explored the
perception of faculty regarding six previously articulated factors that may have been
bearing on the individual's willingness to engage in development and technology
integration. According to Adams, most of respondents perceived the availability of
computers and software both for faculty (48%) and students (42%) to be the major barrier
to integration of technology along with limited computer training for faculty (47%). Yet,
she found the lack of time to integrate technology, insensitivity of administration to
educational needs, unaware of technology resources, and fear of computers as the most
common open-response barriers. These findings correlate with previous studies in terms
of barriers previously reported in this review.
Similarly, Dobbs (2004) measured the importance of formal classroom and lab
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training for faculty and administrators' successful implementation of distance education
through interactive television (lTV). Dobbs utilized the Stages of Concern Questionnaire
(SoCQ) to survey 27 full-time faculty and administrators at the Texas State Technical
College-Marshall (TSTC-M). Dobbs divided the sample into three groups. The first
group received 9 hours of formal classroom training in three sessions of 3 hours every
second week. The sessions consisted of hands-on activities and discussions to familiarize
faculty with the technology and skills required for teaching at a distance. The second
group received classroom training and 18 hours of lab training in the ITV classroom that
included knowing and practicing with the equipment and a 10-minute presentation at the
end. The third group did not receive any training and was considered the control group.
Dobbs (2004) administrated the SoCQ to the three groups prior to any training as
a pretest. After the groups received the treatment, the SoCQ was again administered as a
post-test. Respondents indicated in a 7-point Likert type scale the degree to which each
concern was true. Dobbs conducted an analysis of variance (ANOVA) of the pretest data
to validate the use of ANCOV A. She reported a significant F ratio at the p < 0.01 level of
confidence in five of the seven stages of concern, and an additional stage at p < 0.05 level
of confidence, validating the use of ANCOV A. Dobbs also conducted a linearity analysis
between pre-test and post-test to meet the assumption of a covariate. Further, Dobbs
conducted analysis of covariance (ANCOVA) to determine if differences occurred among
the three groups. This analysis demonstrated a strong correlation at the p < 0.01 level
between the pre-test and post-test in all seven stages confirming the validity of the
analysis of covariance. Finally, independent (-tests were conducted on the comparison
results of the groups to determine which differences among the groups were significant.
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Dobbs' results showed no significant differences for Stage 0 (awareness), Stage 1

(iriformational), and Stage 2 (personal). However, significant differences were reported
for Stages 3 to 6. In Stage 3 (management, F= 7.40,p < .001), results of post hoc
analysis indicated that significant differences occurred between the classroom and
laboratory group (M= 17.11) and the control group (M= 11.51). For Stage 4
(consequence, F= 7.70, p < .01) results indicated significant differences between the
classroom and laboratory group (M= 21.99) the classroom group (M= 14.61) and the
control group (M = 11.51). In Stage 5 (collaboration, F = 7.14, p < .01) significant
differences were reported between the classroom and laboratory group (M= 21.53), the
classroom group (M= 17.00), and the control group (M= 14.14). Finally, in Stage 6
(refocusing, F= 6.52,p < .01) significant difference was reported between the classroom
and laboratory group (M= 16.51) and the control group (M= 6.55).
Because the classroom with lab group scored higher in stages 4,5 and 3, in this
order, while the classroom only group scored higher in stage 5, and significant
differences between this groups occurred in stages 4, and 5, Dobbs (2004) inferred that
the inclusion of the lab helped faculty to feel more comfortable with distance education in
order to start instruction in the distance learning classroom. Finally, the control group had
their concerns centered in stages 0, 1, 2. According to Dobbs, the control group was more
concerned with individual position and well being with respect to the innovation. Dobbs
concluded that lab training in addition to classroom for administrators and faculty are key
factors for the success of a distance learning programs and that helps to institutionalize
the innovation. According to Dobbs, faculty concerns change over time in a
developmental way and, therefore, their concerns should be addressed at the point where
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they score on the SoCQ, and then activities should address their concerns so faculty can
move to the next stages.
Snider (2003) conducted a study to evaluate the effectiveness of a program
designed to integrate established and emerging technologies into the teacher preparation
curriculum at the Texas Woman's University (TWU). Snider used the Concerns-Based
Adoption Model (CBAM) as a framework for her study. The training process of teachers
in TWU consisted in groups of teachers called Cohorts. Depending on their skills, the
teachers in the Cohorts start as intern I, then move forward as intern II and finally as
residents. Each category lasts one semester; the Cohort one started in fall 1999; and the
Cohorts two and three started one and two semesters later respectively. Snider's study
focused on the evolution of Cohorts two and three. Cohort two included 62 intern II's in
fall 2000, 41 of whom continued as residents in spring 2001. Cohort three consisted of 66
pre-service teachers as intern I's in fall 2000, and 62 progressed to intern II's in spring
2001.
Snider (2003) used the following instruments: (a) Self-Evaluation Rubrics to
assess technology proficiency that covered Basic Computer use (BCU), Advanced
Computer use (ACU) and Internet Use (IU); (b) Stages ofConcem Questionnaire (SoCQ)
to assess faculty technology concerns; and (c) Training evaluation questionnaires to
assess quality and utility. The BCU and ACU measured 7 dimensions, while the IU
assessment measured 10 dimensions. Each dimension was assessed with four
performance levels, with level three considered mastery. The BCU included the basic
computer operation and file management basic tools (word processors, spreadsheets,
graphics use, database use, hypermedia use, and networking). The ACU included use of
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instructional software, information literacy skills modification of instructional delivery,
assessment, individualization of the educational program, professional growth and
communication, and research and evaluation of technology use. ID included the use of email, electronic lists, WWW, and search tools, among others.
As reported by Snider (2003), the SoCQ measures the concerns of faculty around
three main clusters (i.e., self, task, and impact concerns). Snider reported Cronbach's
alpha coefficients ofintemal consistency ranging from .64 to .83, and the test-retest
correlations from .65 to .86. Snider used the SoCQ as pre-test and post-test assessments.
Further, Snider (2003) used the quality and utility forms in which participants rated three
items on a 6-point Likert-type scale (1 = strongly disagree to 6 = strongly agree). The
items regarded the effect of the training on building technology proficiencies, increased
understanding in technology integration, and improved motivation to integrate
technology. Participants in Snider's study also evaluated the technology resources and
training sessions based on their perception of its usefulness.
Snider's results obtained from the BCD show that the 20 (Cohort 2) and 42
(Cohort 3) future teachers perceive a significant improvement in their proficiency in the
use of computers in all basic dimensions (p < 0.01). The strongest improvements in
Cohort 2 were for spreadsheet and graphics use and word processing. For Cohort 3 the
most significant advance was in database and graphics use as well as in general computer
and spread sheet use. All Cohort 2 averages and four of six dimensions of Cohort 3
exceeded the mastery level.
Regarding the use of the Internet, Snider (2003) reported increased proficiency in
7 of the 10 dimensions (p < 0.01) but pointed out that faculty were still far from the mark
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of mastery in most dimensions except for e-mail and electronic mail lists (M = 3.58 and
M= 3.40 respectively), e-mail and searching tools (M= 3.32 and 3.29, respectively), and

e-mail and the World Wide Web (M = 3.1 1 and 3.20, respectively). In addition, Cohort 3
exceeded mastery in Internet basics (M = 3.05) on the post-test. Snider reported similar
results in terms of the ACU completed by residents in spring 2001 (N= 35). On the
posttest, residents' self-ratings exceeded mastery criterion in instructional software use
(M= 3.12), modification of instructional delivery (M= 3.03), and professional growth

and communication (M = 3.11). However, in the SoCQ results, Snider reported no
significant differences in pre- and post-tests for the Cohort 2 pre-service teachers. In
contrast, Sinder found significant differences for Cohort 3 in each domain except
management for five out of six domains with significant differences (p < .01).
Snider (2003) pointed out that participants in Cohort 3 initially had relatively high
informational and personal concerns (M = 5.14 and M

= 4.97, respectively) as well as

rather intense consequence and collaboration concerns (M = 4.87 and M = 4.55,
respectively). Snider explained that this may reflect both their early limitations in
technology knowledge and their appreciation of future responsibilities as teachers. Snider
concluded that the post-test showed that awareness and informational concerns decreased
significantly, while consequence, collaboration, and refocusing concerns increased.
Snider (2003) found that the acquired skill most frequently expressed was the
improvement in technology knowledge and using computer resources as well as their
ability to integrate technology in several ways to engage students, affect learning, and
encourage higher order thinking. Snider pointed out that future teachers expressed
concerns about the technology integration to the classroom, proficiency in use, time
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restrictions, and the availability of these resources in their actual classrooms. According
to Snider, the first two concerns tend to diminish as the teachers advanced in the
program, while the other two prevailed during the program. Snider suggested the benefit
of being aware of the possible shortages in resources and the limitations of each case.
Finally, Snider commented that faculty suggestions offered by the pre-service teachers
were centered in the content of the sessions, in the form of knowing a broader spectrum
of needs, from more hands-on basic skill development to a provision for testing certain
skills levels.
Despite the extended used of CBAM in education, few studies have provided
information about the reliability and construct validity of the Stages of Concern
Questionnaire (SoCQ). Some researchers have pointed out inconsistencies of certain
stages and some construct validity issues; for example, Kember and Mezger (1990)
pointed out the unclear definition of the zero stage (Le., awareness) and the difficulty of
assigning a stage of concern to a faculty member who is unwilling to accept the
innovation; however, they did not provide any alternative. Cheung, Hattie and Ng (2001)
conducted one of the few studies found that provided empirical information about the
reliability, construct validity, and simplex structure of SoCQ data and offered an
alternative to this instrument. Cheung et al. (2001) used structural equation modeling to
evaluate the application of the Stages of Concern Questionnaire (SoCQ) in a large scale
curriculum innovation reform called the Target Oriented Curriculum (TOC). A total of
1,622 teachers participated in the study. They used the 35 items of Hall's SoCQ and
added an extra item at stage 1 and at stage 4. Before they surveyed the population, they
conducted a pilot study with 20 teachers to address clarity and readability of the survey.
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The majority of participants in Cheung et al. (2001) study were women (81 %). An
important percentage of respondents had either no experience using the innovation (27%)
or had 2 years of experience (26%). Only 10% of the participants had more than 2 years
of experience in using the innovation. Cheung et al. (2001) reported results of the
reliability test of Hall's 35-item, seven stage-model as moderate reliability (coefficients
alpha ranging from .67 to .77, stage 0 subscales was the less reliable) with six items
having relatively low item-total correlations (i.e., concerned about the area, limited
knowledge about the innovation, effect of professional status, students' attitude toward
the innovation" help other teacher with the innovation, and other approaches that might
work better).
Cheung et al. (2001) further tested the construct validity of SoCQ data by the
mean of confirmatory factor analysis using LISREL. Each item was allowed to load only
in the stage of concern (SoC) that the item was designed to measure. The researchers
calculated Chi-square

0? =

1150, df= 205), Root Mean Square Error of Approximation

(RMSEA = .082), Goodness-of-Fit Index (GFI = .81), and Comparative Fit Index (CFI =
.79) to assess the model fit and found that Hall's seven-stage model did not fit the data;
all indexes were not satisfactory and the correlation among some factors were too high.
Further, the researchers tested the structure of Hall's 35-item SoCQ which they believe is
conceptually "the most critical aspect of the SoC model because it assumes a particular
ordering ofthe seven SoC in the developmental hierarchy" (p. 228). Using the LISREL
program, Cheung et al. conceptualized each teacher's concern as a causal chain leading
from the first SoC to the second, and so on along the seven stages. They modeled each
latent SoC to exert a linear influence on the five measured variables and to directly
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influence the next latent SoC only. According to Cheung et aI., "Hall's hypothesized
simplex model is empirically supported if it fits the real SoCQ data and if the
intercorrelations of SoC variables display a simplex pattern." (p. 230). Results of their
analysis showed that the model did not provide a good fit with the data leading them to
conclude that the stages of concerns did not form a developmental hierarchy.
In order to improve Hall's SoCQ reliability, Cheung et al. (2001) used half of
their sample to conduct exploratory factor analysis. After the analysis, the researchers
retained only 22 items and five subscales resulted: Stage 0 (awareness), Stage 1

(informational/personal), Stage 2 (management), Stage 3 (consequencelcollaboration),
and Stage 4 (refocusing). The major changes were that the original items on Stage 1 were
combined with Stage 2, and Stage 4 and Stage 5 formed a single stage of concern.
Cheung et al. reported a slightly improved reliability of the 5-stage questionnaire as
compared with the original 7-stage questionnaire, showing alpha coefficients ofthe five
scales ranging from .75 to .84 and the total item-correlation of the 22 items ranged from
.46 to .70. Further, they used the other half of the sample and tested the construct validity
of the questionnaire through confirmatory factor analysis. Factor loadings above .5 for
each item in the questionnaire validated the stages and correlations among the five factors
lower than Hall's model (mean r = .36) confirmed that the 22 items could measure five
relatively independent SoC constructs.
Cheung et al. (2001) reported a marginal model fit for the data

(l = 1150, df =

205, GFI = .86, AGFI = .83, RMSEA = .085, TLI = .83, CFI = .85, PGFI = .70, PNFI =
.73), but they pointed out that the overall model fit was better than other alternatives,
including the original Hall's SoCQ. Furthermore, they found that the correlations among
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the five latent SoC constructs were concentrated adjacent to the main diagonal and
systematically declined to a smallest correlation (pattern of a perfect simplex index).
They also noted that stage 0 (i.e., awareness) did not follow the correlation pattern and
that there was a little influence between stage 0 and 1 (j3 = .16) implying that stage 0
needed to be further revised. All other correlations were significant (stage 1 to stage 2, {3
= .73; stage 2 to stage 3, {3= .60; and stage 3 to stage 4, {3= .77).

To further test their SoCQ adapted model, Cheung et ai. (2001) used the other half
of their sample and examined the relationship between teachers' instructional experience
with TOC and their stage scores. They divided the sample into three groups: non users,
novices (less than 2 years of experience), and experienced users (2 or more years of
experience). The researchers used Multiple Analysis of Variance (MAN OVA) and found
that the stage score for the three groups of teachers were significantly different from each
other. Cheung et al. ' s results showed that non-users had more intense Stage 0 concerns
and less intense Stages 1,2,3, and 4 concerns. For novice teachers, Stage 0 decreased in
intensity and others became more intense. Similarly, experienced teachers expressed
more intense Stage four than novice did. However, as pointed out by Cheung et aI., all
three groups showed peak concerns at Stage 2 (management).
In summary, the concerns theory is a useful framework for the analysis of
concerns of faculty in regard to the implementation of technology. The Concerns-Based
Adoption Model (CBAM) proposed by Hall and Hord (1987) has been extensively used
in educational settings, especially in terms of evaluating the effectiveness of staff·
development activities throughout the corresponding use of technology in teaching
practices (i.e., effectiveness of transfer of training) (Adams, 2003; Dobbs, 2004; Kember
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& Mezger, 1990; Snider, 2003). Despite the extended use ofCBAM, most of the studies

have only incorporated one dimension ofthe model by assessing teachers' concerns using
the Stages of Concern Questionnaire (SoCQ) in isolation. Moreover, only few studies
have provided empirical information about the reliability, construct validity, and simplex
structure ofSoCQ data (Cheung et aI., 2001).
Assessing Self-Efficacy
Much of the computer self-efficacy literature focuses on a training context (Beas
& Salanova, 2006; Bolt et aI., 2001; Chou & Wang, 2000; Chuang, Liao, & Tai, 2005;

Johnson & Marakas, 2000; Torkzadeh, Pflughoeft, & Hall, 1999). In the context of
continuous technology changes, training, as professional development activity, can
appear as a useful strategy to deal with the implementation of new technologies
(Salanova & Graw, 1999). Research regarding transfer of training in the last decade
found that self-efficacy is positively related to motivation, is a powerful predictor of
performance, influences the effectiveness of training in transfer process, and is a
moderator of other personal variables such as job satisfaction (Cheng & Ho, 2001).
Additionally, the literature also suggests that gender may impact the relationship between
computers and user attitudes and their perceived self-efficacy; findings in this area
suggest that males have a more positive attitude toward computers and a higher perceived
self-efficacy.
Chuang, Liao, and Tai (2005) argued that self efficacy would be predictive of
learning partially via the mediation oftrainees' motivation. They surveyed 250
undergraduate business students in eight remedial training classes offered by a business
college. Participants indicated their level of agreement for each item in the survey with a
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Likert-type scale (1 = strongly disagree to 5 = strongly agree). The average age ofthe
participants was 19 years old (SD=I.9) and they were majority female (77% female, 23%
male). Chaung et al. (2005) measured training motivation and self efficacy using items
adapted from Noe and Wilk (1993) and reported Cronbach's a of 0.82 and 0.71
respectively. Regression analysis showed that self efficacy was a significant predictor of
learning (j3 = 0.36, p < 0.01) and training motivation (j3 = 0.51, p < 0.01) and that training
motivation was a strong predictor oflearning (j3 = 0.45,p < 0.01). The researchers also
found that even when motivation was included in the equation, self-efficacy was still
significantly correlated (j3 = 0.18, P < 0.05).
Torkzadeh, Pflughoeft, and Hall (1999) conducted a study to examine the
relationship between attitude toward computers and computer self-efficacy. Torkzadeh et
al. (1999) surveyed 414 undergraduates using a 30-item version of Murphy's instrument
as pre- and post-test measures of attitudes and self-efficacy. The attitude part was
measured with two questions: "1 feel 1 have a positive attitude toward computers" and "1
feel computers are helpful and useful." The items were rated on a 5-point Likert-type
scale (1 = strongly disagree to 5 = strongly agree). Torkzadeh et al. examined the
construct validity of the 30-item computer self efficacy scale using principal components
factor analysis with varimax rotation. Post-training responses were used for the factor
analysis to avoid reactivity effects. Correlations between total scores and item scores
were also used for validity. Items were eliminated if their correlation was less than or
equal to 0.5 and if the factor loadings were greater than 0.4 on additional (non-primary)
factors than the one intended to measure (multifactor loading). These criteria eliminated
the items "1 feel confident explaining why a program (software) will or will not run on a
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given computer" and "I feel confident storing software correctly."
Torkzadeh et al. (1999) clustered the remaining 28 items in 4 factors that
explained 63.9% of the systematic covariance among the items. Factor 1 accounted for
most of the covariance (44.8%) and consisted of nine items with loadings ranging from
0.65 to 0.80. The items defining this factor represent beginning-level computer skills.
Factor 2 was defined by 10 items with loadings ranging from 0.49 to 0.75 and reflects
advanced-level computer skills. Factor 3 was defined by six items with loadings ranging
from 0.56 to 0.78 and reflects file and software management. Factor 4 was defined by
three items with loadings ranging from 0.86 to 0.90 and reflects mainframe computer
skills. This 28-item instrument had satisfactory reliability (Cronbach's alpha of .95). The
reliability of each factor was as follows: beginning skills = 0.93; advanced skills = 0.88;
file and software skills = 0.90; and mainframe skills = 0.95. The items regarding attitude
loaded on the same factor with loadings of 0.85 and 0.85, explained 72.1 % of the
covariance among the items and had a reliability of 0.62.
Torkzadeh et al. (1999) tracked the difference in the perceived self-efficacy using
a paired t-test procedure (p = 0.001) and showed that students entered the course with
moderate self-efficacy, but that was greatly improved by the course. There was no
significant difference in the improvements on self-efficacy based on gender. The average
pre-training self-efficacy was 70 and 68 percentiles for males and females, respectively;
and 81 and 80 post-training percentiles for males and females, respectively. Torkzadeh et
al. found that respondents with negative attitudes toward computers did not improve their
computer self-efficacy (there was no variation in respect to gender). The post training
data showed that the negative attitude of respondents did not improve after the course
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while the attitude of respondents of positive attitudes further improved. Their results
showed significant change in the overall respondent attitudes towards computers as they
went through the course (t = -2.44,p = .015). Mean scores for the two attitude items were

8.11 (SD = 1.88) and 8.36 (SD = 1.78) for pre- and post-training, respectively. Similar
changes were observed in mean scores for attitudes for male respondents for pre- and
post-training; however, there were no significant changes in mean scores for female
respondents for pre- and post-training. They concluded that positive attitudes toward
computers can be reinforced by continuous improvement in training programs and that
self-efficacy is normally improved after training except for the persons with a negative
attitude toward computers.
Drawing from self-efficacy theory, Beas and Salanova (2006) conducted a study
to examine the structure of self-efficacy and to analyze the relationship among different
levels of self-efficacy and computer training, considering the effect of participants'
attitude toward computers among information and communication technology (lCT)
workers. Beas and Salanova used a cross-sectional design and surveyed a sample of 496
workers (50.6% men) from different occupational fields with the common characteristic
of using information technology (IT) for at least 10% of their work time. One-third of the
sample worked in administration, and the mean age of the sample was 32 (SD = 8.07).
To examine the structure of self-efficacy, Beas and Salanova (2006) hypothesized
that different levels of self-efficacy, from more general to more specific, can be measured
(i.e., generalized, professional, and computer self-efficacy). To measure the hypothesized
levels of self-efficacy, the researchers used three instruments with a total of 15 items (see
Table 4).
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Table 4
Summary of Variables, Instruments, and Alpha Coefficients (Beas & Salanova, 2006)
Construct

Instrument & Response Format

Job-related anxiety
(6 items)

Psychological well-being related to work
(Warr,1990)

.81

Job-related depression
(5 items)

Psychological well-being related to work
(Warr, 1990)

.73

Alpha

Self-efficacy (15 items)
Generalized
Professional

General Self-efficacy questionnaire
(Schwarzer, 1993)
MBI-GS (Schaufeli, 1996)

Computer

Self-constructed scale

Computer attitude
(7 items)

Self-constructed scale

.83
.71
.67
.80

Computer-aided technology training (self-reported)
# of courses
hours of training
Socio-demographic variables (self reported)
Age, Gender, Educational Level

Based on previous factorial analysis, the researchers separated professional selfefficacy into two factors (professional self-confidence and achieving professional
objectives) therefore, creating four factors of self-efficacy. Beas and Salanova (2006)
used a self-developed scale to measure computer self-efficacy and reported that construct
validity for this scale was assessed successfully in a previous study. They tested the 4factor structure of self-efficacy beliefs by performing a confirmatory factor analysis using
AMOS (a structural equation modeling software). According to their results, the 4-factor
structure of the self-efficacy beliefs did fit the data of the sample (X 2 = 156.71; df = 84;
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AGFI = .96; TLI = .95; NFl = .92; CFI = .96 and RMSEA = .04) which means that
different levels of self-efficacy can be measured.
To address the second purpose of the study, Beas and Salanova (2006) developed
two additional hypotheses. In order to analyze the relationship among different levels of
self-efficacy and computer training, they hypothesized that attitude toward computers
will moderate the relationship of computer training (dependent variable) and self-efficacy
(independent variable) and that more specific levels of self-efficacy (i.e., computer selfefficacy) will lead to stronger interaction effects of computer training moderated by
attitude toward computers. Computer training was used as the dependent variable and
measured as self-reported number of courses and total number of training hours received.
Attitude toward computers was also a self-constructed scale (construct validity was
previously assessed). Socio-demographic variables (i.e., age, gender, and educational
level) were also self-reported. The researchers conducted four hierarchical multiple
regressions, with attitude toward computers as the moderator variable. The stepwise
regressions were performed with every dependent variable and the four factors of selfefficacy (i.e., generalized self-efficacy, professional self-confidence, achieving
professional objectives, and computer self efficacy). In the first step they entered age,
gender, and educational level; in the second step, they entered the number of training
courses, number of hours of training, and attitude toward computers; and in the third step,
they entered the calculated variable of number of courses by attitude toward computers
and number of hours by attitude toward computers (for testing interaction effects). The
researchers reported the final f3 values for each variable and tested the significance of
each model (models considering the particular type of self-efficacy belief, socio-
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demographic factors, the dependent variable, and the moderator variable). They found
that all models were significant: generalized self-efficacy, R2 = .129, F = 2.76,p::; .01;
professional self-confidence, R2 = .16, F= 3.54,p::; .001; achieving professional
objectives, R2 = .162, F= 3.57,p::; .001; and computer self- efficacy, R2 = .30, F= 7.88,

p::; .001.
Beas and Salanova (2006) reported main effects of attitude toward computers
(the moderator variable) for every factor of self-efficacy; however, they did not find
interaction effects between the moderator and computer training (number of courses and
hours of training) as they had predicted. The only significant interaction effect reported
was between hours of training and professional self-confidence (p= .17,p::; .05). They
suggested that for those with negative attitudes towards computers, increasing number of
hours of training is associated to a decrease in professional self-confidence. The
researchers suggested that high levels of self-efficacy can help workers to cope with
stressors more effectively. However, they could not confirm that more specific selfefficacy measures can better predict the dependent variable used in this study (i.e.,
computer training). Conversely, they suggested that generalized and specific measures of
self-efficacy can be used to assess self-efficacy in a complementary manner. Yet, they
noted that the more specific the self-efficacy measure in their study (i.e., computer selfefficacy) the more variance was explained (30% for computer self-efficacy as compared
to 12% for generalized self-efficacy).
According to Beas and Salanova, socio-demographic variables seem not to be
associated to generalized self-efficacy nor to professional self-confidence. As far as
achieving objectives, they found that the younger the employee, the higher the self-
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efficacy belief is. In terms of the mediating effect of attitude toward computers over
computer training, the researchers found that only attitude moderated the relationship
between training and professional self-efficacy, which according to the researchers,
correlated with other research (i.e., Beas, Llorens, & Salanova, 2000). According to the
researchers, computer training did not have a main effect on self-efficacy, but interacted
with attitude toward computers. They stressed the importance of attitude toward
computers in the training process, as main effects were found on every level of selfefficacy.
So far, scarce research has focused on how self-efficacy influences the way
employees face stress in the workplace, particularly in jobs that demand from the
employees the learning and use of new technologies (Beas & Salanova, 2006). Fewer
studies have focused on the adoption context (Liaw, 2002) or the ongoing use context
(Agarwal and Karahanna, 2000; Deng, Doll, & Truong, 2004). The role of self-efficacy
in an ongoing use context is more appropriated for the purpose of investigating
implementation of large scale innovations, among other factors, due to the required active
and self-directed users' behavior, the knowledge domain (task and software), and the
nature of the appropriate support (expertise provided collegially).
Liaw (2002) developed and tested a conceptual model of individual perceptions of
Web technology as a use and training tool with an integrated approach of the Technology
Acceptance Model (TAM) and the Social Cognitive Theory (SCT). TAM suggests that
two specific behavioral beliefs, perceived ease of use (EOU) and perceived usefulness
(U), determine an individual's behavioral intention to use technologies; while SCT
considers individual attitudes, motivation, and self-efficacy as behavioral indicators.
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Liaw's model predicts that the higher the individual computer experience, the higher
her/his Web self-efficacy; the higher the individual Web self-efficacy, the higher herlhis
Web usefulness, herlhis intention to use the Web, and her/his Web enjoyment.
Liaw (2002) administered a survey to college students. The survey had three
major components: computer experience, Web attitude scale and demographics. The
survey was formatted as a 7-point Likert-type scale. A pilot was administered to examine
validity of the instrument. The pilot was applied to 33 doctoral students; 20 responses
were obtained (61%),16 female and 4 male. There were 16 items on the Web attitude
scale (Cronbach's alpha of 0.94 and corrected item-total correlation ranged from 0.20 to
0.91). Liaw surveyed 809 students from the white pages of the university and 263
returned the survey (32.5% response rate). The mean ofthe Web attitude scale was 91.88
(SD = 14.31). For the split-half coefficient the first half included the first 8 items. For the

first half the mean was 45.08 (SD = 7.63); the second half had a mean of 46.80 (SD =
7.63). Corrected item-total correlations of the first half were from 0.47 to 0.79, while for
the second half ranged from 0.58 to 0.80. The alpha coefficients were 0.87 and 0.91
respectively. The Cronbach's alpha for the total instrument was 0.93 and corrected itemtotal correlation ranged from 0.47 to 0.80.
Liaw (2002) analyzed six variables (i.e., Web self efficacy, Web enjoyment, Web
usefulness, behavioral intention to use the Web, experience using the IntemetlWWW,
and experience with word processing packages). The bivariate analysis indicated that
most variables were strongly correlated with each other (r < 0.80,p < 0.01) except for the
correlation between Web usefulness and behavioral intention to use the Web (r = 0.81,p
< 0.01). Liawconducted multiple regression analysis and the results provided support of
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all the hypotheses. Also, the Web efficacy, enjoyment, and usefulness have positive
effects on behavioral intention to use the Web. The results showed that self-efficacy plays
a key role in perceptions and behaviors and, consistent to social cognitive theory, the
experience improved self-efficacy. Also, consistent to the technology adoption model
(TAM), self-efficacy had positive effects in enjoyment and usefulness.
Deng, Doll, and Truong (2004) explored the influence of self-efficacy in an
ongoing context rather than in a training context. They argued that user autonomy,
collegial support, and IT learning capabilities were important determinants of computer
self-efficacy in an ongoing context. Deng et al. (2004) also investigated the direct and/or
indirect influence of computer self-efficacy in the effective use of information technology
and its impact in the workplace. They hypothesized that the user's autonomy in
computer-mediated work will have a positive impact on the perceived impact ofthe
user's application and on the user's computer self-efficacy. Also, they suggested that
user's learning capabilities will impact the user's computer self-efficacy and the
application use; and that the user's computer self-efficacy will have an impact in the
user's intrinsic motivation, which in tum will have an impact in the effective application
use.
Deng et al. (2004) surveyed 743 workers in a highly analytical engineering design
firm; 153 responses were obtained (20.6% response rate). Demographics showed that
20.9% have used the software for more than 5 years; 54.2% between 1 - 5 years; 18.3%
for several months, but less than one year; and 6.5% for several weeks, but less than a
month. Most of the users were moderate to heavy users (40.5% used the software 'a great
deal'; 25.5% used it 'much'; and 19.0% used the software 'moderately') and were highly
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educated (13.7% having a Ph.D. degree, 35.9% having a master's degree, 34.0% having a
bachelor's degree, 7.8% having an associate degree, and 8.5% having only a high school
diploma).
Deng et al.' s (2004) 54-item survey consisted of seven factors: computer selfefficacy (3 items), user autonomy (3 items), collegial support (3 items), learning
capabilities (15 items), intrinsic motivation (3 items), effective IT use (11 items), and
perceived impact of IT on work (16 items). The reliability of the seven factors was
considered as acceptable (Cronbach's alpha of .74) and the validity for all seven variables
as good (all item factor loadings equal .72 or higher). The Chi-square test used to
measure discriminated validity between pairs of factors for one degree of freedom
showed values above 12.21 forp < 0.01 indicating valid discrimination ofthe variables.
The standardized solution for the combined measurement and structural model of Deng et
al.'s (2004) model indicated good model fit

ct = 221.07, df= 178,p = 0.01556, RMSEA

= 0.040, NNFI = 0.98, and CFI = 0.98) and the standardized structural coefficient (n for
the paths of the different variables allowed to validate the six hypotheses formulated.
Deng et ai. concluded that computer self-efficacy is related to effectiveness in the use of
IT technologies in an indirect intrinsic way. They identified new promoters of computer
self-efficacy in an ongoing environment (i.e., user autonomy and learning capabilities)
and developed a model of conceptualization based in which they concluded:
IT impact on work is a function of effective IT utilization and user autonomy in
computer-mediated work. Effective IT use is a function of intrinsic motivation
and the user's learning capabilities. Intrinsic motivation is a function of
individuals' self-reflective thought about their own computer-mediated task
performance. Finally, computer self-efficacy is a function of user autonomy,
collegial support, and learning capabilities. (Deng et aI., 2004, p. 407)
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In summary, Bandura's self-efficacy theory provides a useful framework to analyze
domains that are critical to technology implementation such as transfer of training.
Although much of the computer self-efficacy literature focuses on a training context
(Beas & Salanova, 2006; Bolt et aI., 2001; Chou & Wang, 2000; Chuang, Liao, & Tai,
2005; Johnson & Marakas, 2000; Torkzadeh, Pflughoeft, & Hall, 1999;), some
researchers have pointed out the need for analyzing self-efficacy in adoption context
(Liaw, 2002) and ongoing use contexts (Agarwal & Karahanna, 2000; Deng, Doll, &
Truong, 2004). The role of self-efficacy in an ongoing use context is more appropriate for
the purpose of investigating implementation of large scale innovations, among other
factors, due to the required active and self-directed users' behavior, the knowledge
domain (task and software), and the nature of the appropriate support (expertise provided
collegially).
Chapter Summary
Research consistently finds that policy is not enough to move effectively from
innovation to change; real change is always personal and organizational change always
painstaking (Evans, 1996). In general terms, the literature reported implementation of
technology in higher education from two perspectives. Some researchers reported barriers
and motivators (attitudes, usage, and perceptions) for implementing specific technology
innovations and described the key factors to pass up further obstacles; some others
looked at the implementation process considering the conditions fostering successful
completion. Both approaches, however, point out aspects that facilitate the success of
technological implementations and improve the chances of effective, lasting change.
This literature review considers both perspectives and focuses on factors
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contributing to the successful implementation of Web-based instruction. The majority of
studies reviewed in the literature used multiple inquiry method - both quantitative and
qualitative methods - typically using surveys as the method of data collection, with an
open-ended question portion which allows for a qualitative aspect. Given the fact that
30% of articles published in distance education journals have been classified into case
studies (Lee, Driscoll, & Nelson, 2004), selected pure qualitative studies investigating a
single technological implementation program or organization were also included in the
review.
The number of studies using experimental research methodology with identifiable
questions for inquiry, specified methodologies, and collection and analysis of original
data is relatively small in the literature. Few studies use formal theory to focus research
questions, guide inquiry, and interpret findings. The majority of the studies found are
descriptive in nature, documenting aspects of faculty participation, barriers, and
motivators. In terms of the statistical method of analysis, the most commonly used
techniques were ANOVA, Chi-square analysis, Regression, and Factor Analysis.
However, psychometrics concerning validity and reliability were not properly addressed
in the majority of studies. As stated by Lee et al. (2004), "the validity and reliability
issues [in distance education research] seem to be of minor concern among the
researchers" (p. 239). Also, few studies reported the result of power analysis, which is
needed statistically to generalize the results in other contexts. Most of the studies did not
report how they obtained adequate sample size, nor did they report effect size.
Analysis of the literature shows that usage, concerns, motivators, and faculty
perceptions are the criterion variables that have received more attention. For instance,
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most of the studies looking at obstacles focus on faculty technology usage, faculty
attitudes about technology, and faculty perceptions toward the incorporation of
technology into instruction (Crooks et aI., 2002; Gammill & Newman, 2005;
Gueldenzoph, et aI., 1999; Inman & Mayes, 1998; Vodanovich & Piotrowski, 2001,
2005). The most common predictors studied were age, gender, discipline, rank, and years
of teaching experience. Other predictors studied were teaching style, perceived
effectiveness of instructional technology, perceived access to technology, level of
participation, and perceived administrative support.
In terms of findings, the barriers most commonly identified were those related to
time pressures and perceived lack of training and skills, with equivocal or no significant
differences across the set of predictors (i.e., gender, rank, age, and teaching experience).
In the field of distance education, particularly as related to the implementation of distance
education in dual-mode universities, the majority of factors that are barriers to teaching
online are found in the areas of administrative and technical support (Maguire, 2005). Of
all the barriers cited by faculty and administrators, perhaps the two most frequently
mentioned are the lack oftechnical support (Betts, 1998; Lee, 2002; Schifter, 2000;
Wilson, 1998) and the lack of recognition from the administrators and peers in the form
of credit towards tenure and promotion (Betts, 1998; Lee, 2001; Rockwell et aI., 1999;
Schell, 2004; Schifter, 2000; Wilson, 1998). Research has also found that faculty
attitudes change, becoming more favorable with experience in teaching distance
education courses (O'Quinn & Corry, 2002; Schifter, 2002). Furthermore, research has
also suggested that barriers are perceived greater in the early stages of implementation
and that barriers decrease when the organization gains experience and expertise in
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distance education skills and technologies (Berge et aI., 2002).
As far as motivators, research suggests that intrinsic motivators - e.g., striving to
improve student learning - plays a more important role as a factor in convincing faculty
to incorporate ODL. Other motivators reported by literature include personal motivation
to use technology (Betts, 1998; Bonk, 2001; Lee, 2001; Rockwell et aI., 1999; Schifter,
2002), collegial support and recognition (Rockwell et aI., 1999), and the opportunity to
use technology more innovatively to enhance course quality and develop new ideas
(Betts, 1998; Dooley & Murphrey, 2000; Rockwell et aI., 1999; Schifter, 2000).
However, research has also shown that agreement with the principles of Web-based
strategies and positive attitudes toward the implementation of Web-based technologies do
not necessarily correspond to the degree in which faculty actually teach according to the
principles of the innovation (Geijsel et aI., 2001). Further investigation is needed to
address the issue of positive perception but scarce implementation. Additionally, research
has identified differences between administrator and faculty perceptions of use of
technology (e.g., Kambutu, 2002; Shea et aI., 2001; Schifter, 2002) and perceptions with
regard to instructional support (Lee, 2002; Schifter, 2002). Findings ofthese studies
reveal that, in general, faculty and administrators do have different concerns, motivators,
and perceptions of instructional support in terms of the implementation of Web-based
instructional technology.
Considering the conditions required for implementing a technological innovation,
researchers have mainly considered individual characteristics and environmental factors
as the two main avenues to cluster their findings. Eight conditions found by Ely (1999)
(i.e., dissatisfaction with status quo, knowledge and skills, resources, time, incentives and

109

rewards, participation, and leadership) have been the starting point of numerous empirical
studies. Although proved to be present in successful implementations, neither the role of
the setting in which the innovation is implemented nor a hierarchy among the conditions
has been clear (Ely, 1999). Moreover, the evaluation of a technology implementation
model by Sherry et ai. (2000) suggested that factors that support faculty in the
implementation process vary on each stage of implementation. According to Sherry et aI.,
while in the first phases the technical support and accessibility to technology is critical, in
later stages of implementation leadership and administrative support become key factors.
Sherry et ai. also recognized that during the advanced stage of evaluation, new capacities
emerged, leading to new needs and the requirement of new strategies.
Despite the fact that research recognizes staff development and resource
allocation as critical factors in the implementation of technological innovations, they are
never seen as sufficient conditions. Empirical research has found only a small positive
impact of professional development activities on implementation of large-scale
innovations (Geijsel et aI., 2001) and has shown that informal activities such as "just in
time learning" and "coaching" are considered by faculty as most influential (Granger et
aI., 2002). Moreover, recognizing that feelings of uncertainty negatively influence the
implementation of innovations (Geijsel et aI., 2001), the presence ofleadership as a
condition for managing successful implementation of technology has gained more
attention during the last decade (Owen & Demb, 2004). Particularly, transformational
leadership has shown positive effects on the implementation of innovations (Geijsel et aI.,
2001). A condition often mentioned is the role ofleadership in inspiring a shared vision
about what change means, sharing decision-making, supporting change, and modeling the
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way (Albury, 2001; Gmelch, 2002; Roepke et aI., 2000; Romm & Pliskin, 1999).
As reviewed in the literature, technology implementation is a highly complex and
dynamic process. The concept of concerns is a useful way to understand the complex and
dynamic states of emotion and thought that people have when facing a change (e.g.,
implementation of technology). Hall and Hord's Concerns-Based Adoption Model
(CBAM) addresses key aspects of the change process by considering affective issues
embedded in the type of questions people ask as they progress in the implementation of
educational innovations. According to Hall and Hord (1987), the particular type of
questions falls into one of the 7 stages of concern (i.e., awareness, informational,
personal, management, consequence, collaboration, and refocusing) that can be clustered
in three levels: self-concerns, task-concerns, and impact-concerns. The CBAM has been
extensively used in educational settings, especially in terms of evaluating the
effectiveness of staff development activities throughout the corresponding use of
technology in teaching practices (i.e., effectiveness of transfer of training). Even though,
empirical research has not yet confirmed the hypothesized simplex structure of Hall's
Stages of Concern Questionnaire (Cheung et aI., 2001), this instrument has proved to be a
useful way to measure concerns of people facing implementation of innovations (e.g.,
Adams, 2003; Dobbs, 2004; Kember & Mezger, 1990).
In addition to the stages of concern dimension, the CBAM proposes eight levels
of use that focus on general patterns of individuals' behavior as they prepare to use, begin
to use, and gain experience implementing the innovation (i.e., nonuse, orientation,

preparation, mechanical, routine, refinement, integration, and renewal). In addition to
levels of use and leadership interventions, the inclusion of psychological constructs as

111

factors associated to faculty technology use and perceptions of support are notable
deficiencies in the literature on technology implementation. Indeed, Lee et ai. (2004)
noted that "practices that reflect educational and psychological theory have rarely been
found in distance education and educational technology journals" (p. 237). In this
context, research outside the educational field (e.g. social theory and organizational
psychology) can be beneficial for understanding implementation of technology. For
instance, research has suggested reasons for the lack of transfer of training. Among the
independent variables studied, self-efficacy is considered one of the most important
individual variables located in the phase of pre-training or prior to the training in itself,
together with other cognitive abilities and locus of control (Beas & Salanova, 2006).
Research about transfer of training in the last decade found that self-efficacy is positively
related to motivation, is a powerful predictor of performance, influences the effectiveness
of training in transfer process, and is a moderator of other personal variables such as job
satisfaction (Cheng & Ho, 2001).
Bandura's self-efficacy theory provides a useful framework to analyze domains
that are critical to technology implementation such as participation in development
programs, transfer of training, and the solving of everyday problems that can interfere
with one's professional goals. Because large scale implementations involve both domains
of knowledge task and software and require the active participation of implementers and
self-directed users' behaviors (Deng et aI., 2004), the role of self-efficacy in an ongoing
use context, rather than in the training context, is a most appropriate framework for
analyzing the nature of faculty concerns and perceptions of institutional support for the
implementation of Web-based instructional technology (WBIT) in higher education.
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Research is needed in terms of measuring the influence of psychological constructs in the
development of concerns of faculty and administrators and how those feelings relate to
their perceptions of support for the implementation of WBIT.
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CHAPTER III

METHODOLOGY
Introduction
The purpose of this study was to analyze faculty levels of implementation of
Web-based instructional technology (WBIT) and computer self-efficacy beliefs as factors
associated to faculty perception of institutional mechanisms and their relative importance
as conditions supporting the implementation ofWBIT. Previous chapters have outlined
the need for this investigation and have examined related literature associated with
faculty concerns, faculty levels of technology use for instruction, and conditions for
successful implementation of technology. As stated in the literature review, the
development of a profile of WBIT implementation in higher education is anticipated to
provide insight for the development of strategies, especially related to the improvement
of professional development activities, leadership interventions, and administrative
practices necessary for large scale implementations to succeed in dual-mode higher
education institutions.
This chapter describes the study's research design, research objectives and
questions, methods, and procedures. First, the study's specific objectives, research
questions, and associated hypotheses are provided. Then, the selection of the
methodology is detailed followed by a description of the popUlation profile and sample
size. Then the instrumentation, pilot testing, and data collection procedures are provided.
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Finally, the data analysis section describes the statistical procedures that were used to
assess each research question.
Research Design
Objectives of the Study
In designating the purpose of this study, the researcher sought to pursue the
following objectives: (a) identify and analyze faculty levels of concern and levels of use
of Web-based instruction, (b) identify faculty self-efficacy beliefs and analyze the
relationship between faculty computer self-efficacy beliefs and levels of WBIT
implementation, and (c) identify and analyze faculty perceptions of conditions supporting
the implementation ofWBIT.
Research Questions
Using Ely's (1990, 1999) conditions that facilitate the implementation of
educational technology innovations, the Concerns-Based Adoption Model (CBAM) (Hall
& Hord, 1987,2001), and constructs of Self-Efficacy Theory (Bandura, 1986, 1997), the

purpose and specific objectives ofthis study are guided by the following research
question: Are the conditions considered by faculty as important for the implementation of
WBIT perceived differently across levels of implementation?
The following are the associated research questions (RQs) of the study:
RQ1. What are the Stages of Concern and Levels of Use with respect to faculty
using Web-based instructional technology?
RQ2. What, if any, is the relationship between Compeau & Higgins' (1995)
measures of computer self-efficacy and faculty levels of implementation
of Web-based instructional technology (Stages of Concerns and Levels of
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Use)?
RQ3. Do Stages of Concern, Levels of Use, and computer self-efficacy beliefs
affect the perception of faculty in regard to the relative importance of
Ely's conditions in supporting the successful implementation of
technology?
Null Hypotheses (NH's):
NHI. Present concerns of faculty using Web-based instructional technology
(WBIT) will not be predicted by individual characteristics and levels of
WBITuse.
NH2. Faculty Levels of Use ofWBIT will not be predicted by individual
characteristics and computer self-efficacy beliefs.
NH3. There will be no significant correlation between measures of computer
self-efficacy and faculty Stages of Concern and Levels of Use.
NH4. There will be no significant differences in the perception of conditions that
facilitate the implementation of WBIT across levels of implementation
(Stages of Concern and Levels of Use ofWBIT) when self-efficacy beliefs
are taken into consideration.
Selection of Methodology
This cross-sectional study, exploratory in nature, relied largely on quantitative
methods supported by survey methodology. In the social sciences, survey research is a
well-established methodology for exploring attitudes by asking people specific questions.
Survey methodology utilizes the field survey as the primary method of gathering
information about selected groups. There are several methods of collecting survey data
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ranging from interviews conducted face-to-face or by phone to self-administered
questionnaires. According to Dillman (2007) there is a societal trend toward selfadministration of surveys in part because of the lower cost involved and in part due to the
fact that organizations are able to conduct such surveys themselves without the need of a
contracted professional organization. Additionally, researchers "have found considerable
evidence that the method of data collection affects the answers obtained" (Tourangeau,
Rips, & Rasinkiski, 2000, p. 312). According to Bradburn (1983), self-administered
questionnaires generally obtain higher levels of reporting of sensitive behaviors than do
face-to-face interviews. Dillman (2007) suggested that self-administered surveys that had
achieved a high response rate, regardless of the way they are presented to participants,
share in common the main features of the Tailored Design perspective:
These surveys had much in common. Each was designed according to the
principles of social exchange theory regarding why people do or do not respond to
surveys. Each used multiple contacts and respondent-friendly questionnaires.
Communications were carefully constructed so as to emphasize the survey's
usefulness and the importance of a response from each person in the sample ... It
is the development of survey procedures that create respondent trust and
perceptions of increase rewards and reduce costs for being a respondent, that take
into account features of the survey situation, and that have as their goal the overall
reduction of survey error. (Dillman, 2007, p. 4)
Self-administered questionnaires are also poised to benefit from information
technologies. "While the principles of survey research have remained largely unchanged,
general trends in survey research during the last half century undoubtedly contributed to
the emergence and development of computer-based survey collection methods" (Couper
& Nichols, 1998, p. 4) eliminating laborious procedures and reducing the loss of data

quality. With the previous considerations in mind, the survey in this study took the form
of a computerized self-administered questionnaire accessible via Internet.
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Because the accuracy of surveys depends on the accuracy of respondent answer,
content and construct validity in survey methodology depends on careful instrument
construction and survey administration. The field survey used in this study was consisted
of two previously validated questionnaires, two self-developed questionnaires, and a
check list section (See Appendix B). The survey was implemented according to
procedures recommended by Dillman (2007) as described in the data collection section of
this chapter.
Population Profile and Sample
Population Profile
The universities selected for participation have experienced a natural, nonsystemic incorporation of WBIT and as such provided the study with a natural profile of
faculty concerns and efficacy beliefs across different levels of implementation.
The Council on Postsecondary Education (CPE) coordinates change and
improvement in Kentucky's postsecondary education system. Each institution publishes
its own reports and information. According to the most current published Fact Book in
the CPE's Website, the total population of full time faculty actively teaching was 4,211,
distributed by university as shown in Table 5.
Sample Size
Many of the principles of survey research are not fully met under real-life
conditions. As noted by Couper and Nichols:
Precise population definitions, exhaustive sampling frames, full probability
sampling methods, thoroughly pretested questionnaires, and fully-successful field
operations are not always attainable. A variety of survey errors result from
applying these principles in practice. These include coverage errors, sampling
errors, nonresponse errors, and measurement errors, some reflecting errors
associated with the mode of administration. (1998, p. 3)

118

In particular, a factor affecting computerized survey response is the dependence
on the reliability of automatic mailing lists available to reach the population of interest, in
other words the making of contacts bye-mail only. Even if an e-mail is sent to the entire
population comprising the mailing list, several issues ranging from users' accounts that
have been removed from the list to users' e-mails being over quota, the number of
recipients can be dramatically reduced after the server's first attempt to deliver the
message.
Table 5.
Population of Full-Time Faculty by University (University's Fact Book, 2006-2007)
University

Full-time Faculty

Eastern Kentucky University

(EKU)

650

Morhead State University

(MSTU)

384

Northern Kentucky University (NKU)

567

Murray State University

(MSU)

396

Western Kentucky University (WKU)

729

University of Louisville

1485

(UofL)

Total population

4211

A proportional random sample of2,000 faculty members actively teaching was
drawn from the 4211 full-time faculty memb~rs teaching at six selected universities in the
Commonwealth of Kentucky, who voluntarily agreed to participate in the study after
receiving an e-mail invitation (See Appendix A). Considering Lauter study tables for a =
.05, power = .70 and an anticipated moderate effect size, the sample size requirements for
Hotelling-Lawley trace criterion for six-group, eight dependent variable MANOV A
conducted in the present study was of 86 subjects per group. Therefore, to gain a
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significant sample of the faculty population, the researcher determined to achieve the
participation of at least 516 subjects (approximately 11 % of the population).
Instrumentation
Study data were collected through a computerized, 65-question, self-administered
survey, distributed in five multiple choice/selection sections. Table 6 shows the order of
the sections in the survey and a brief description of each questionnaire. A detailed
description of those instruments, their origins, and psychometrics is provided in the
following sections of this chapter.
Table 6.
, Web-based Survey Sections
Survey section

Questionnaire Description

Section 1

Levels of use of Web-based technologies for teaching consisting of
five to ten questions, depending on the decision tree programmed
according to the Interview Protocol described by Hall and Hord' s
(1998) Levels of Use theoretical framework.

Section 2

Levels of concern about using Web-based technologies for teaching
comprising 35 questions from the CBAM Stages of Concern
questionnaire (Hall & Hord, 1998, 2001)

Section 3

Computer self-efficacy comprising 10 questions from the Compeau
& Higgins (1995) inventory.

Section 4

Conditions supporting technology use consisting of eight conditions
from Ely's (1990) framework.

Section 5

General demographic information consisting of 11 researchdeveloped questions.

Levels of Use Questionnaire (copy in Appendix B).

The Levels of Use (LoU) questionnaire was developed based on the Basic
Interview Protocol (Hall et aI., 2006) from the CBAM theoretical framework (see copy in
Appendix B). Asreported by Hall et al. (2006), two large cross-sectional longitudinal
studies by Hall and Loucks (1977) provided data about typical LoU distributions. In the
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interview protocol, the questions asked to participants unfold according to the
participants' responses. This branching format is based on seven dimensions of use: (a)
knowledge, (b) acquiring information, (c) assessing, (e) planning, (f) status reporting, and
(g) performing.
Given the nature of the instrument used to collect data (i.e., a one-to-one
interview process) the validity of the CBAM LoU instrument is based on qualitative
methods of data analysis. Two major comparisons of the data were made as estimates of
the validity of the LoU interview (ethnographer ratings and consensus ratings of the
independent readers of the protocols compared with consensus LoU interview rating).
Correlation coefficients from those comparisons (r = .98 and r = .65, respectively)
confirmed consistency between findings of the interview and observations. Several
studies have confirmed the utility of the Basic Interview Protocol as a valid measure;
however, the procedure is rather costly and logistically problematic, making their use
impractical for all applications. In addition to the cost involved in interview processes,
qualitative data analysis involves hours of recorded interview revising and more than one
person to interpret and cluster data to ensure reliability.
Because of the costs and logistics involved in interview processes, there have
been several attempts to develop paper-based questionnaires to measure the LoU
construct; however, they have failed to include rigorous psychometric analysis (i.e.,
measures of validity and reliability). For instance, using a program evaluation study,
Roberts (1995) developed an interactive instrument to assess LoU in teaching with
technology. The self-administered version of the instrument as constructed by Roberts
reduced the threat to internal validity but relied solely on participants' descriptions of
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technology use. She collected data in two forms: Self-profile LoU (raw data) and data for
qualitative analysis (descriptions of activities corresponding to each selected personal
level of use). From Roberts' analysis, four dimensions of behavior emerged: (a) acquiring
information, (b) taking action, (c) assessing, and (d) sharing. Similarly, three levels of use
emerged from her data: (a) Non-use (LoU 0, I, II); (b) Focus on use (LoU III, IVA, IVB);
and (c) Focus on improvement (LoU V, VI).
For the purpose of the present study, an adapted version of the Basic Interview
Protocol was designed and programmed using PHP code to produce a dynamic Web
questionnaire. This adapted version considered the branching chart suggested by Hall et
ai. (2006) and provided an automatic decision tree for participants' classification into one
of seven levels of use. The flow diagram shown in Fig. 2 shows the decision tree that the
participants went through as they answered the questions in this section ofthe survey.
The wording of the anchor questions remained as in Hall et aI.' s (2006) Basic Interview
Protocol; however the possible answers were not kept open, instead they were
categorized according to the guidelines for interpreting participants' responses provided
in the manual for measuring Levels of Use (Hall et aI., 2006) and considerations from the
LoU instrument constructed by Roberts (1995).
Participants in the present study were asked to answer the LoU questionnaire
considering their current use ofWBIT in teaching. For the purpose of conducting further
psychometrics of LoU data obtained using the dynamic Web questionnaire, a selfreported level of use of Web-based technologies for teaching was collected in the
demographic section of the questionnaire by using four levels of use (i.e., non-user,
inexperienced user, experienced user, advanced user). Data obtained from that question
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was assessed for correlation with LoU data.

START
Are you currently using web·
based instructional technology
in your courses?
YES

NO

What do you use
(Blackboard, websites, wikis,
blogs, streaming videos,
other __ )

Have you used web-based
instructional technolo gy in
the past? (past-user,
nonuser)

Are you currently looking for
any addition al inform ation
regarding how to improve
your use of web-b ased
resources in your teaching?

YES

Have you made any decision
to use web- based
instructional technolo gy in
the future?

NO

Are you doin 9 any evaluatio neither
formally or informally, of your use of
WBIT? Have you received any
feedback from students?

Do you ever talk to others about
your way of using web-base d
teaching resources?

When?

NO

Are you currently looking for
any info rmatio n reg arding
how to use web- based
resources in your teaching?
YES

Based on the feedback
you have received, have
you made any change
recently or are you
considering making any
changes on how you use
web-based resources?

At this point in time,
what kind of questions
are you asking ab out
your possible use of
WBIT (LoU I or II)

Are you coordinating your use
ofWBITwith other users?
Have you made any changes in your use of
WBIT based on this coordination?

Are you planning or
explorin g making
mayor improvements
on your way of using
WBIT?

ORIENTATION
PREPARATION

INTEGRATION

Figure 2. Flow diagram for measuring Levels of Use (Adapted from Hall et aI., 2006)
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Stages of Concern Questionnaire
The Stages of Concern Questionnaire (SoCQ) consisted of a multiple-choice, 35item instrument based on a 7-point Likert type scale (1

=

Not true of me now to 7 = Very

true of me now) used to measure faculty concerns (see copy in Appendix B). As
explained in previous chapters, the SoC suggests a possible developmental progression of
people's concerns across seven stages as illustrated in Table 7. The questionnaire items
were developed from typical responses of school and college teachers, who ranged from
no knowledge at all about various programs to many years of experience in using them
(George, Hall & Stiegelbauer, 2006).
Table 7.
Stages of Concern (Hall & Hord, 2001, p. 61)
Stages of Concern

Expression of Concern
Impact Concerns

6. Refocusing

I have some ideas about something that would work even
better.

5. Collaboration

I am concerned about relating what I am doing with what
other instructors are doing.

4. Consequence

How is my use of the innovation affecting students?
Task Concerns

3. Management.

I seem to be spending all my time getting material ready.
Self Concerns

2. Personal

How using it will affect me?

1. Informational

I would like to know more about it.

o. Awareness

I am not concerned about it.
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Five statements were selected to represent each one of the seven fundamental SoC
shown in Table 7. Validity of the SoCQ was assessed by examining how scores on the
seven Stages of Concern scales related to one another and to other variables. As reported
by George et aI. (2006) there was evidence that items in the SoCQ will correlate more
highly with the stage to which they have been assigned than with the total score.
Correlations reported from a pilot study were .68, .78, .45, .82, .77 for stages of concern 1
through 6, respectively (May 1974, n = 363). "This correlational evidence indicated that
the items on a particular scale tended to have similar responses, the inference being that
the items in each scale measured a notion [category of concern] distinct from notions
measured by other scales" (George et aI., 2006, p. 13). As far as reliability, George et aI.
reported group reliabilities above .58 (p < .01) for six of the seven Stages of Concern and
only one non-significant reliability (r = .42, P = .06) for Stage 3.
Arguably, Hall and Hord's Stages of Concern Questionnaire (SoCQ) is "the most
rigorous technique for measuring concerns [of faculty regarding implementation of
innovations] that has strong reliability estimates (test/retest reliabilities range from .65 to
.86) and internal consistency (alpha-coefficients range from .64 to .83)" (2001, p. 68).

In the present study, participants were asked to respond to the 35 SoCQ items in
terms of their present concerns about their use or potential use of Web-based instructional
technology for teaching. For the completely irrelevant items, participants were asked to
select 0 on the scale. For the items that represented concerns that participants had, they
were asked to select the degree of intensity using a seven-point Likert type scale (1 = Not

true to 7 = Very true).
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Computer Self-efficacy Questionnaire (copy in Appendix B)
The particular domain of function analyzed in this study is the use of computers
and specifically, the use of computers to use Web-based instructional technology in
teaching. Self-efficacy measures utilize a micro-analytical research strategy. In this
methodology, participants are presented with self-efficacy scales representing tasks
varying in difficulty, complexity, or stressfulness. Participants are asked to judge what
they can do and their degree of certainty that they can execute the tasks. "This
methodology permits a microanalysis of the degree of congruence between self-percepts
of efficacy and action at the level of individual tasks" (Bandura, 1986, p. 422).
Following Bandura's recommendations, Compeau and Higgins (1995) developed
a computer self-efficacy (CSE) questionnaire that measures an "individual's perceptions
of his or her ability to use a computer in the accomplishment of a job task" (p. 193). The
CSE questionnaireconsisted of 10 items, using a 10-point Likert-type scale that
incorporates task difficulty and self-efficacy magnitude differences. Self-efficacy
strength is captured in the response scale (which measures levels of confidence in the
judgments of ability). CSE has demonstrated high reliability, discriminate validity, and
nomological validity (Compeau & Higgins, 1995).
For the purpose of this study, participants were asked to respond to the CSE
questionnaire assuming that they were given new Web-based software for use in some
aspect of their teaching. They were required to indicate whether they could use such
unfamiliar software under a variety of conditions. For each question, they were asked to
rate their degree of confidence using a 10-point Likert-type scale (1 = Not confident at all
to 10 = Totally confident).
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Conditions Supporting Technology Implementation Checklist
In order to operationally define the conditions for the analysis of the third
research question, the present study considered Ely's (1999) conditions fostering
successful implementation oftechnology (i.e., dissatisfaction with status quo, knowledge
and skills, resources, time, incentives and rewards, participation, leadership, and
commitment) as described in previous chapters. In this study, use of technology is limited
to Web-based instructional technology (see copy in Appendix B). As stated previously,
Ely's conditions have been the starting point of numerous empirical studies and their
presence have proved to positively influence the implementation of technology and
program innovations.
The purpose of this section of the survey was to learn about participants'
perceived relative importance of the conditions described by Ely (1990). In the online
survey, a brief description of the conditions was provided to participants. Participants
were asked to rank the relative importance of each one of the eight conditions considering
their current level of implementation (rank from 1 = the most important for me at this
time to 8 = the least important for me at this time). Data collected from this section of the
questionnaire were analyzed considering SoC, LoU, and CSE data as explained in the
following chapter.
General Demographic Questionnaire
This section of the survey consisted of 11 multiple-choice/selection items (see
copy in Appendix B). The items were designed for this study to collect basic
demographic infonnation from participants. In order to analyze further data, infonnation
from the selected demographic section was used to classify participants into categories.
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Information in this section of the survey included the following for each participant:
•

Age and gender,

•

Position (Faculty/Administrator),

•

Work status (Instructor/Professor Rank - Assistant, Associate, TenuredlNonTenured),

•

Teaching area (Social Sciences, Natural Sciences, Health Professions,
Education, Engineering, Business, Arts & Humanities, Agriculture),

•

Teaching experience and online teaching experience (in years),

•

Participation in professional development activities regarding the use of Webbased technologies, type oftraining (i.e., mandatory or voluntary),

•

Self-reported level of training (basic level, intermediate level, advance level,
teaching others), and

•

Self-reported level of experience in the use of Web-based technologies for
teaching.
Pilot Study

The purpose of a pilot study is to establish instrument content validity and to
improve the questions, format, and scales (Creswell, 2003). In order to obtain feedback
about the structure and individual questions within the instrument, the researcher
identified a sample of 20 actively teaching faculty members, who were not included as
part of the sampling for the main study. Participants for pilot testing were purposefully
selected to represent a variety of levels of implementation of WBIT and a wide range of
computer self-efficacy levels. The pilot study provided the researcher with a pre-test step
that helped to catch grammatical and typographical errors; to ensure clarity regarding the

128

procedure, instructions, and wording of questions; and to determine a reasonable
procedural time estimate for inclusion in the invitation e-mail message for the main data
collection.
Each pilot participant was personally approached by the researcher via e-mail and
asked to complete the instrument and comment about the pertinence of questions, clarity
of directions, and length of the survey. Faculty members who participated in the pilot
testing received an e-mail message explaining the pilot study procedure and providing the
Web link to access the survey. After completing and submitting the instrument,
participants were taken to a screen that allowed them to submit anonymous feedback
along with their estimated completion time.
Nineteen of the 20 participants completed the instrument. Completion of the
instrument took between 18 to 24 minutes, with an average of 19.6 minutes. As a result, a
time estimate of 20 minutes was determined for inclusion in the invitation e-mail and the
informed consent form. Other areas of feedback, such as typographic, grammatical, and
procedural, were registered as well. The most significant results of the pilot were that the
procedures and the visual design of the survey were appropriate and functioned as
expected. The majority of the feedback received from participants centered upon
language they found unclear. Other comments included ambiguity; for instance, some of
the participants were uncertain of the discipline area they had to choose. As a result, a
more specific discipline breakdown was incorporated into the final version of the survey.
A strong concern raised by participants in the pilot study was the scale used in the
Stages of Concern Questionnaire (SoCQ), as well as the ambiguity of some of the SoCQ
questions. Participants believed that the seven scale provided in this section of the
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questionnaire was unnecessary and confusing.' Additionally, the original SoCQ
questions, which contained the first 35 questions of the instrument, were identified by
pilot participants as sometimes unclear or problematic, especially because of the generic
nature of the questions. Several pilot participants suggested changes in the questions in
order to improve clarity; however, copyright permissions were given to the researcher to
use the SoCQ "as is" (See Appendix A) and the researcher was concerned about
maintaining the original validity and reliability measures of the instrument. Thus, this
part of the survey remained the same after pilot testing. All other recommendations were
incorporated into the final version of the instrument.
According to the principles for constructing Web surveys developed by Dillman
(2007) a well-designed survey should include in the first section "questions that are likely
to be interesting to most respondents, easily answered, and fully visible on the welcome
screen of the questionnaire" (p. 378). Thus, the SoCQ section of the survey was identified
as a threat to survey response rate after pilot testing. The strategy followed by the
researcher was to move the SoCQ section to be the second section in the survey. Instead
of answering the SoCQ first, participants were asked to answer the Levels of Use
dynamic questionnaire first. The Levels of Use questionnaire contained a series of
screens presenting two or three questions at a time, giving participants the idea of moving
quickly throughout the survey. A copy of the final version of the survey questions and
organization of sections is provided in Appendix B.
Data Collection
Study data were collected through a Web-based self-administered survey. Faculty
members participating in the study were invited via e-mail to complete a multiple
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selection online survey with five sections as described in a previous section of this
chapter. This Web-based survey was programmed in accordance to the University of
Louisville's Institutional Review Board (IRB) standards to provide anonymity to
participant responses. A dedicated Web site was developed and hosted at Western
Kentucky University, Office of Distance Learning, for the purpose of data collection.
The survey was designed following recommendations for designing Web surveys
made by Dillman (2007). The survey was programmed so that respondents were able to
complete all sections in approximately 20 minutes. Participants were asked to answer all
65 questions of the survey at their own convenience, but advised that they would need to
complete all questions at once. Participants gained access to the survey through a Web
link distributed via e-mail after a first contact was established through a pre-notice e-mail
invitation. The Web-based survey was hosted in the Western Kentucky University
website at the following URL: http://www.wku.edu/reachu/survey/AccessCode.php
According to Dillman (2007) a four contact e-mail survey strategy will generate a
response rate comparable to that obtained by postal mail. Following Dillman's advice, a
pre-notice invitation was sent to the participants e-mails. After this first contact, over 350
e-mails were returned as "unable to locate the recipients" by the universities' servers, due
to different technical reasons. After filtering the unreachable accounts, a second e-mail
was sent 3 days after the pre-notice that provided participants with a highlighted Web
address. When selected, this link transferred participants directly to the Web survey. 253
faculty members responded to this first invitation. After a week, a first reminder was sent
following the same procedure and 96 faculty members submitted responses. After another
week a final reminder/thank you note was sent in the same way, and another 64 faculty
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members responded. A total of four e-mail contacts were made to achieve a sample of
413 participants.
The participants' identities were held confidential by using two separate databases
to collect survey responses and respondents' names and e-mails accounts for the purpose
of participating in the drawing conducted as a token of appreciation for participation. By
completing the online questionnaire, participants voluntary agreed to participate in the
study. Participants' complete survey responses were compiled in an aggregate format and
maintained on a secure computer that was password protected. Although completion of
all questions in the survey was encouraged, the Web-based survey was programmed so
that participants were able to decline to answer any questions or stop taking part of the
study at any time without penalty of losing any benefits to which they were otherwise
entitled. After data collection, descriptive statistics were used to present the relevant
characteristics of the sample. Data from the survey was examined exclusively for
research purposes by the primary researcher and her dissertation committee.
Data Analyses
This study was guided by three research questions pertaining to faculty concerns
and perceptions of conditions facilitating the implementation of Web-based instructional
technology in selected universities in the Commonwealth of Kentucky. These research
questions were assessed through statistical analyses including descriptive statistics,
Factor Analysis (FA) and multinomial logistic regression for RQ 1, correlation analysis
for RQ2, and multivariate analysis of variance (MANOVA) for RQ3. Statistical analyses
were performed using the Statistical Package for the Social Sciences (SPSS, 2003) and a
probability (p) value of 0.05 or less for significance testing. Due to the exploratory nature
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of the study, probability values between 0.05 and 0.1 were considered for marginally
significant results as findings for potential further research.
The research questions and associated null hypotheses were analyzed using the
following data analysis strategies:

Research Question 1 (RQl)
Faculty members' categorical concern levels for RQ1 were determined through
the CBAM Stages of Concern procedure (George, Hall & Stiegelbauer, 2006, p. 26 - 29).
The step-by-step procedure has been summarized by the researcher as shown in Table 8.
Table 8.
Summary of CBAM Scoring Procedure (Hall, Dirksen, & George, 2006, pp. 26-29).

Step 1

Step 2

Gathering the
Stages of
Concern
Questionnaire
responses from
participants

Scoring the questionnaire
by calculating composite
sum raw scores for each
of the seven Stages of
Concern (SoC):

Step 3

O. Awareness
1. Informational
2. Personal
3. Management
4. Consequence
5. Collaboration
6. Refocusing

Interpreting
concerns profile

Step 4
Classifying
participants into
Concerns Level
determined as:
1. Self (0-2)
2. Task (3)
3. Impact (4-6)

The SoCQ manual includes a CD that contains a SAS program that scores the
SoCQ and computes the raw scale scores, percentile scores, and group averages. After
running the software, participants were classified into one of the three concern levels:
Self (SoC 0, 1, and 2); Task (SoC 3); or Impact (SoC 4, 5, and 6). As recommended by
George et al. (2006) SoC raw scale scores from participants were used in SPSS for
further statistical analyses (i.e., correlation of stages of concern with demographic data
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and other variables for RQ2). Table 9 presents a summary of variables for RQI, NHI
while Table 10 presents a summary for RQI, NH2.
Multinomial logistic regression was used to test hypothesis one. Multinomial
logistic regression is a form of regression used when the dependent variable (criterion) is
a variable with more than two categories, and the independent variables (predictors) are
continuous variables, categorical variables, or both. In order to test hypothesis one, the
Concerns Level (Criterion) will be predicted as: (a) Self, (b) Task, or (c) Impact.
Predictors in the regression included: (1) Years of Online Teaching Experience, (2)
Gender, (3) Level of Professional Development Participation, and (4) Levels of Use.

Table 9.
Summary of Variables for Research Question One (RQ1) for Null Hypothesis One
(NHI)

Statistical Analysis: Multinomial Logistic Regression
Research Question One (RQl)
What are the Stages of Concern and Levels of Use with respect to faculty
using Web-based instructional technology?

Null Hypothesis One (NHl)
Present concerns of faculty using WBIT will not be predicted by individual
characteristics and levels of WBIT use.

Stages of Concern (Outcome)
I. Self
2. Task
3. Impact

Predictors
1. Gender (Male, Female)
2. Level of Technology Professional Development (No training, Basic,
Intermediate, Advanced)
3. Online Teaching Experience (0-1 year, 2-5 years, >10 years)
4. Level of Use (Preparation, Focus on use, Focus on improvement)
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Levels of Use for RQ1 were assigned per participant automatically from the
dynamic Web-based survey. In order to test hypothesis two, another multinomial logistic
analysis was conducted. This time, the criterion variable Levels of Use was predicted
using the same demographic variables and adding computer self-efficacy as a predictor.
Table 10.
Summary of Variables for Research Question One (RQ 1) for Null Hypothesis Two
(NH2)
Statistical Analysis: Multinomial Logistic Regression
Research Question One (RQ1)
What are the Stages of Concern and Levels of Use with respect to faculty
using Web-based instructional technology?
Null Hypothesis Two (NH2)
Faculty Levels of Use ofWBIT will not be predicted by individual
characteristics and computer self-efficacy beliefs.
Levels of Use (Outcome)
1. Nonuse/Preparation
2. Focus on Use
3. Focus on Improvement
Predictor Categories
1. Gender
2. Level of Technology Professional Development (No training, Basic,
Intermediate, Advanced)
3. Online Teaching Experience (0-1 year, 2-5 years, > 6 years)
4. Computer Self-efficacy level (Low, Medium, High)

Research Question 2 (RQ2)

To test null hypothesis three (NH3) a correlation analysis was used. Table 11
presents a summary for analysis for RQ2, NH3. Correlation analysis looks at the
relationship between two variables. Pearson correlation measures the degree of linear
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relationship between two variables measured on interval scales. The magnitude of the
correlation (from 0 to 1) indicates the degree to which the data points fit on a straight
line; the sign (+

0 -)

indicates the direction of the relationship. Means, standard

deviations, internal consistencies (Cronbach's a) and zero order correlations for all
demographic variables (i.e., age, gender, position, work status, school, teaching
experience, Web-teaching experience, computer experience, and professional
development), SoC, LoU, and CSE were generated for the sample.

Table 11.
Summary of Variables for Research Question Two (RQ2) for Null Hypothesis Three
(NH3)
Statistical Analysis: Correlation Analysis
Research Question Two (RQ2)
What, ifany, is the relationship between Compeau & Higgins (1995)
measures of computer self-efficacy and faculty levels of implementation of
Web-based instructional technology (Stages of Concerns and Levels of Use)?

Null Hypothesis Three (NH3)
There will be no significant correlation between faculty measures of levels of
use of WBIT and faculty concerns and computer self-efficacy beliefs.

Dependent Variables (DVs)
1. Stages of Concern (self, task, impact)
2. Levels of Use (preparation, focus on use, focus on improvement)

Independent Variable (IV)
1. Computer Self-efficacy (low, medium, high)

Research Question 3 (RQ3)
Null hypothesis four was tested using Multivariate Analysis of Variance
(MANOVA). MANOVA is an analysis method used to examine the main interaction
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effects of categorical variables on multiple dependent variables. The analysis was
conducted through a three Levels of Implementation (Stages of Concern and Levels of
Use), by three (Self-efficacy beliefs) MANOVAs, using eight Conditions scores as
dependent variables (DVs). A summarized framework of the statistical analysis for RQ3
is provided in Table 12.
Table 12.
Summary of Variables for Research Question Three (RQ3) for Null Hypothesis Four
(NH4)
Statistical Analysis: Factorial Multiple Analysis of Variance
Research Question Three (RQ3)
Do Stages of Concern, Levels of Use, and computer self-efficacy beliefs
affect the perception of faculty in regard to the relative importance of Ely's
conditions in supporting the successful implementation of technology?
Null Hypothesis Four (NH4)
There will be no significant differences in the perception of conditions that
facilitate the implementation of WBIT across levels of implementation
(Stages of Concern and Levels of Use of WBIT) when self-efficacy beliefs
are taken into consideration.
Dependent Variables
1.
2.
3.
4.
5.
6.
7.
8.

Dissatisfaction with the status quo
Knowledge and skills
Resources
Time
Rewards
Participation
Leadership
Commitment

Independent Variables
1. Stages of Concern (Self, Task, Impact)
2. Levels of Use (Preparation, Use, Improvement)
3. Computer Self-Efficacy (Low, Medium, High)
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Stages of Concern in the MANOV A analysis was defined by three categorical
levels: (1) Self, (2) Task, and (3) Impact; similarly, Levels of Use was defined using three
levels: (1) Non-user/Preparation, (2) Focus on Use, and (3) Focus on Improvement.
Following the CBAM framework, participants were assigned to one of three groups of
level of implementation. Self-efficacy was also represented using three levels: (1) Low,
(2) Medium, and (3) High.
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CHAPTER IV
RESULTS AND ANALYSIS
Introduction
Using a sample drawn from faculty teaching at six universities in the
Commonwealth of Kentucky, this study explored levels of implementation of Web-based
instructional technology (WBIT) and self-efficacy beliefs as factors associated with
faculty perceptions of institutional mechanisms and its relative importance as conditions
supporting the implementation ofWBIT. Levels of implementation were assigned to each
participant using measures of Stages of Concern and Levels of Use of technology from
the Concerns-Based Adoption Model (CBAM). Framed in Bandura's self-efficacy
theory, measures of Computer Self-Efficacy (Compeau & Higgins, 1995) were
determined for each participant. Additionally, personal and professional demographic
variables were identified for further analysis.
This chapter describes how the data were analyzed and the results. The first
section provides a summarized description of the sample demographics. The three research
questions guiding the study and related data analyses are then detailed. Lastly, a summary of
findings is provided.
Sample Demographics
A sample was taken from 4,211 faculty members teaching at six selected
universities in the Commonwealth of Kentucky. An e-mail was sent to 2,000 possible
participants following the procedure described in Chapter 3. The survey instrument was
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available for data collection for 24 days. Of the possible respondents, 413 submitted
survey responses resulting in a response rate of 21 %. According to power analysis for
MANOVA, a priori determination of sample size that considers an anticipated moderate
effect size, requires a minimum of 516 responses to meet alpha level and power set by the
researcher (a

=

.05, power = .70). The sample size was not met therefore caution should

be used in making any generalization while interpreting the results of this study.
All 413 submissions contained data; however, some respondents decided not to
provide answers to some questions. The Stages of Concern Questionnaire (SoCQ) section
of the survey accounted for most of the missing data. The scores for the SoCQ that were
left empty were handled as suggested by George, Hall, and Stiegelbauer (2006):
The original scoring procedure treated nonresponse to items the same as a 0
response. The procedure for calculating raw scale scores has been revised to
estimate the response to any skipped item as the average of those that were
marked for that scale. (p. 26)
Still, in 79 cases it was not possible to obtain an average value for the missing scores
because of the amount of skipped questions per scale (26 participants skipped the section
altogether).
From the demographic questions 15 participants did not report age (six males and
nine females); only one participant did not report gender. No responses were missing in
the other three sections of the survey (i.e., Computer Self-Efficacy levels, Levels of Use,
and Conditions check list). After treating missing data in the SoCQ section, 334
submissions resulted in usable data. A detailed analysis of sample demographics follows.
Age and Gender
Responses to the question regarding the dichotomous variable gender revealed
that men accounted for 51 % of the responses while women comprised 49% of the
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responses. Only one value was missing. Age was gathered as an interval scale with a
range of 59 years, mean and mode of 48 years, and standard deviation of 11 (minimum
age of 20 and maximum of 79).

Position, Work Status, and Teaching Area
Position was operationalized as a dichotomous variable (instructor,
administrator). Only 20 participants identified themselves as administrators (6%); the
remaining 314 selected instructor as position (94.4%). Work status was set as a nominal
variable with four levels (instructor and professor rank - tenured, tenure track, nontenured). Sixteen out of the 20 participants that selected administrator as position did not
provide work status information probably because at the time of the survey they had no
teaching appointments. A total of 193 participants selected professor as work status; 25%
selected non tenured and 35% tenured. The remaining 141 participants reported

instructor in this variable (42%).
Teaching Area was operationalized as a nominal variable with eight levels (i.e.,
social sciences, natural sciences, health professions, education, engineering, business, arts
and humanities, and agriculture). The nine values missing for this variable corresponded
to participants who selected administrator as position instead of faculty. Table 13 shows
the distribution of participants per teaching area.

Teaching Experience and Online Teaching Experience
Responses to the question regarding the nominal variable Teaching Experience
revealed skewed data between 2 and 25 years of teaching experience from a range of 54

(M= 14, SD = 10.4, Mode = 15). Participants were also asked to report in an interval
scale the number of years they have been teaching online. Overall, the sample presented
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skewed data around 0 and 7 years of online teaching experience from a range of 24 (M =
3.6, SD = 4, Mode = 0). Results revealed that 22% of participants have no experience

teaching online, 50% have less than 5 years of online teaching experience, and 96% of
participants have less than 12 years of experience teaching online.
Table 13.
Teaching Area Frequency Distribution
Cumulative
Percentage

Frequency

Percentage

5

1.5

1.5

5

1.5

3.0

Arts & Humanities

78

23.4

26.3

Business

37

11.1

37.4

Education

60

18.0

55.4

Engineering

21

6.3

61.7

Health Professions

39

11.7

73.4

Natural Sciences

51

15.3

88.6

Social Sciences

38

11.4

100.0

334

100.0

Valid
Agriculture

Total

Participation in Professional Development

The last part of the demographic section of the survey asked participants to
indicate whether or not they have recently participated in professional development
activities regarding the use of Web-based technologies (e.g., Blackboard, websites, etc.).
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Responses to this question revealed that the majority of participants have been involved
in professional development activities (80%); almost two thirds of them have participated
in basic or intermediate level (62%). Nearly half of respondents (46%) have been
involved in basic technology training or have not participated in technology-related
development activities for the last 2 years. Table 14 illustrates the level of training
activities in which participants reported they have more commonly participated during
the last 2 years. In terms of type of training, most respondents reported participation in
voluntary training (71 %) as opposed to mandatory training (29%).
Table 14.
Distribution of Level of Professional Development
Level of Training

Frequency

Percent

Cumulative
Percent

No training participation

65

20

20

Basic

87

26

46

121

36

82

61

18

100

334

100

Intermediate
Advanced
Total

Sample Comparison to the Population
In order to secure the anonymous nature of this study, no information was
gathered as far as the institution's name per participant, thus a Chi-square goodness of fit
test was not conducted. An analysis of aggregated data was conducted as an alternative
method for determining how respondents represented the larger population at the
participant institutions. Information from the 2006-2007 Fact Book published by the
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Kentucky Council on Postsecondary Education's website was used to compare faculty
tenure status and gender with the sample information.
Tenure status of the total sample (i.e., non tenure-track faculty, tenure-track
faculty, and tenured faculty) was compared to tenure status of the actual respondents. The
total sample (N = 3677) was comprised of 55% tenured faculty members and 45% nontenured faculty members (see Table 15). The respondents' percentage for these categories
was comprised of 58% tenured faculty and 42% non-tenured faculty. Tenured faculty
members were slightly more represented by the respondents (3%) as compared to their
representation in the sample.
Table 15.
Population of Full-Time Faculty by University and Tenure Status (Source:
Universities' Fact Books, 2006-2007)
Tenure

%

NonTenure

Eastern Kentucky University

361

70

157

30

518

Morehead State University

187

49

197

51

384

Northern Kentucky University

211

60

139

40

350

Murray State University

215

54

181

46

396

Western Kentucky University

307

56

237

44

544

University of Louisville

741

50

744

50

1485

2022

55

1655

45

3677

University

Total

0/0

Total

A second comparison was made considering gender information. The gender
composition of the total sample was compared to the gender composition of the actual
respondents (see Table 16). The total population (N= 4211) was comprised of56% males
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and 44% females, whereas the respondents were comprised of 51 % males and 49%
female. While the difference in both comparisons is small (3% and 5%), caution must be
exercised in interpreting the results considering that the responses may be more
representative of tenured faculty members and of females.
Table 16.
Population of Full-Time Faculty by University and Gender
(Source: Universities' Fact Books, 2006-2007)
University

Male

%

Female

%

Total

Eastern Kentucky University

323

50

327

50

650

Morehead State University

207

54

177

46

384

Northern Kentucky University

211

37

356

63

567

Murray State University

243

61

153

39

396

Western Kentucky University

398

55

331

45

729

University of Louisville

965

65

520

35

1485

Total

2347

56

1864

44

4211

Study Objectives and Research Questions
The purpose of this study was to analyze faculty levels of implementation of
WBIT and self-efficacy levels as factors associated to faculty perception of institutional
mechanisms and their relative importance as conditions supporting the implementation of
WBIT. In attaining this purpose the researcher sought to pursue the following objectives:
(a) identify and analyze faculty levels of concern and levels of use of Web-based
instruction, (b) identifY faculty computer self-efficacy beliefs and analyze the relationship
between faculty computer self-efficacy and levels of implementation ofWBIT, and (c)
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identify and analyze faculty perceptions of conditions supporting the implementation of
WBIT. Table 17 depicts the specific research questions and its associated null
hypotheses.
Three research questions were developed for this study as illustrated in Table 17.
These research questions were assessed through statistical analyses including
Multinomial Logisti~ Regression for RQ1; Correlation Analysis for RQ2; and Factorial
Multiple Analysis of Variance (MANOVA) for RQ3. Statistical analyses were performed
using the Statistical Package for the Social Sciences (SPSS, 2003) and a probability (P)
value of 0.05 or less for significance testing.
Data Analysis and Results
In addition to demographic variables the study's research questions involved three
behavioral/psychological variables: Stages of Concern, Levels of Use, and Computer
Self-Efficacy. A detailed explanation of the nature of these variables is provided in
Chapter 3. In this section the sample distribution considering these variables is described
followed by the research questions analyses and its results.
Implementation Level: Stages of Concern and Levels of Use

As detailed in Chapter 3, we operationalized implementation level as a function of
two constructs grounded in the Concerns Based Adoption Model (CBAM): Stages of
Concern and Levels of Use. Faculty members' categorical stages of concern (SoC) were
determined through the CBAM Stages of Concern procedure (George, Hall &
Stiegelbauer, 2006). Three categories were utilized to classify participants in terms of
their concerns regarding the implementation of WBIT: (a) Self (SoC 0, 1, 2); (b) Task
(SoC 3); and (c) Impact (SoC 4,5,6). A detailed description of the procedure followed
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to classify participants in one of three stages of concern is p~ovided in Chapter 3 (Table
8, page 134). Table 18 presents participants' distribution of frequencies per level for the
nominal variable SoC.

Table 17.
Research Questions and Associated Null Hypotheses
Research Question (RQ)
RQ 1. What are the Stages of Concern
and Levels of Use with respect to
faculty using Web-based
instructional technology?

Null Hypothesis (NH)
NH1. Present concerns of faculty using
Web-based instructional technology
(WBIT) will not be predicted by
individual characteristics and levels
ofWBIT use.
NH2. Faculty Levels of Use ofWBIT will
not be predicted by individual
characteristics and computer selfefficacy beliefs.

RQ2. What, if any, is the relationship
between Compeau & Higgins
(1995) measures of computer
self-efficacy and faculty levels of
implementation of Web-based
instructional technology (Stages
of Concerns and Levels of Use)?

NH3. There will be no significant
correlation between measures of
computer self-efficacy and faculty
Stages of Concern and Levels of Use.

RQ3. Do Stages of Concern, Levels of
Use, and computer self-efficacy
beliefs affect the perception of
faculty in regard to the relative
importance of Ely's conditions in
supporting the successful
implementation of technology?

NH4. There will be no significant
differences in the perception of
conditions that facilitate the
implementation of WBIT across
levels of implementation (Stages of
Concern and Levels of Use of WBIT)
when self-efficacy beliefs are taken
into consideration.

Participants' categorical Levels of Use (LoU) were assigned using an adapted
version of the Basic Interview Protocol as described in Chapter 3. This adapted version
considers the branching chart suggested by Hall et al. (2006) and provided an automatic
decision tree for participants' classification into one of seven levels of use. For further
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analysis three levels of use were utilized to classify participants in terms of their level of
use: (a) Nonuse/Preparation (LoU 0, I, II); (b) Focus on Use (LoU III, IVA, IVB); and (c)
Focus on Improvement (LoU V, VI). Table 18 illustrates participants' frequencies per
level for the nominal variable LoU.
Table 18.
Frequency Distribution for Stages of Concern (SoC) and Levels of Use (LoU)

Frequency
SoC

Percent

Valid
Percent

Cumulative
Percent

Task

48

14.4

14.4

14.4

Self

127

38.0

38.0

52.4

Impact

159

47.6

47.6

100.0

Total

334

100.0

100.0

LoU Preparation

46

13.8

13.8

13.8

Focus on Improvement

130

38.9

38.9

52.7

Focus on Use

158

47.3

47.3

100.0

Total

334

100.0

lC>O.O

Computer Self-Efficacy (CSE)
The CSE questionnaire measured levels of confidence in judgments of ability to
use WBIT. The average of responses per participant was used to determine a value
representing the participant's degree of confidence in using WBIT. Participants were
classified in one of three CSE levels: (a) Low (CSE:S 5), (b) Medium (6:S CSE

:s 8),

and (c) High (9:S CSE:S 10). Table 19 presents participants' distribution of frequencies
per level for the nominal variable CSE.
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Table 19.
Distribution of Computer Self-Efficacy (CSE)

Valid

Frequency

Percent

High

70

21.0

21.0

21.0

Low

111

33.2

33.2

54.2

Medium

153

45.8

45.8

100.0

Total

334

100.0

100.0

Valid Percent Cumulative Percent

Analysis of Research Question One (RQ1)

The first research question addressed the prediction of implementation level by
considering Stages of Concern and Levels of Use of faculty using WBIT. In order to
address RQl two null hypotheses were developed as summarized in Table 14. Data
utilized to analyze RQI were collected from three sections ofthe survey. Quantitative
data on Stages of Concern (SoC) were collected via a 35-item Stages of Concern
Questionnaire (Section 2 of the survey). Data on Levels of Use (LoU) were collected via
a dynamic questionnaire consisting of 5 to 10 questions developed as explained in
Chapter 3. Data on Computer Self-efficacy were collected via a 10-item questionnaire
(Section 4 of the survey). Additionally, selected individual characteristics (gender, online
teaching experience, and participation in technology-related professional development)
were collected via an II-item demographic questionnaire (Section 5 ofthe survey).
Multinomial logistic regression was used to test both hypotheses developed for
RQ 1. Multinomial logistic regression was appropriate because it allows predicting a
discrete outcome (i.e., categorical dependent variable) with more than two categories on a
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set of predictor variables (IV s) that can be continuous, discrete, dichotomous, or a mix
(Tabachnick & Fidell, 2007).
Two sequential multinomial logistic regressions were performed through SPSS
NOMREG to assess prediction of membership in one of three categories of Stages of
Concern (i.e., self, task, impact) and in one of three categories of Levels of Use (i.e.,
preparation, focus on use, focus on improvement). In both regression analyses variables
were entered in two sets: demographic variables first and then behavioral/psychological
variables. In other words both regression analyses were performed first on the basis of
three demographic predictors and then after the addition of a behavioral predictor (in
predicting Stages of Concern) and the addition of a psychological predictor (in predicting
Levels of Use).
NHlstated that concerns of faculty using Web-based instructional technology
(WBIT) will not be predicted by selected individual characteristics and levels of use of
WBIT. For the purpose oftesting NHI the outcome variables (DVs) were the three
categories of concern level: (a) Self, (b) Task, and (c) Impact. The self category was used
as the reference group in the logistic regression. Levels of the predictors more likely to be
theoretically associated to self concerns were coded as zero. Gender, professional
development, online teaching experience, and levels of use of WBIT were used as
predictors of faculty's concerns level. Table 9 (page 134) provides a summary of analysis
for testing NH 1.
Similarly, NH2 stated that faculty levels of use of WBIT will not be predicted by
selected individual characteristics and computer self-efficacy beliefs.
The outcome variable Levels of Use was represented by three discrete levels: (a)
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Preparation, (b) Focus on Use, and (c) Focus on Improvement. Thefocus on improvement
category was used as the reference group in the logistic regression. Gender, professional
development, online teaching experience, and computer self-efficacy beliefs were used as
predictors of faculty Levels of Use. Table 10 (page 135) provides a summary of analysis
for testing NH2.
Of importance in these sequential regression analyses was whether behavioral and
psychological variables significantly enhance prediction of the outcome after controlling
by demographic variables. Demographic predictors considered in the model were gender,
level of participation in technology-related professional development (no training, basic,
intermediate, advanced), and online teaching experience (0-1 year, 2-5 years, >6 years).
For NHI the behavioral predictor tested was Levels of Use (nonuse/preparation, focus on
use, focus on improvement), while for NH2 the psychological predictor included in the
sequential analysis was Computer Self-Efficacy (low, medium, high).

Results ofAnalysis of Research Question One (RQ1) for Null Hypothesis One (NH1)
After deletion of cases with missing values, data from 334 participants were
available for analysis: 127 participants were classified as having self concerns, 48 as
having task concerns, and 158 as having impact concerns. Because goodness-of-fit is
based on observed versus expected frequencies of cells formed by categorical variables,
evaluation of expected cell frequencies for all pairs of discrete variables including the
outcome variable was required (Tabachnick & Fidell, 2007). Evaluation of adequacy of
expected frequencies for all predictors revealed no need to restrict model goodness-of-fit
tests. No cells had frequencies fewer than five, nor were there any expected frequencies
fewer than one. No serious violation of linearity in the logit was observed. However,
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combinations of discrete variables resulted in 54 cells with no cases (30.5% of cells with

ofrequencies). "Logistic regression may produce large parameter estimates and standard
errors, and, possible, failure of convergence when combinations of discrete variables
result in too many cells with no cases" (Tabachnick & Fidell, 2007, p. 442). Gender
reported no significance as a predictor of outcome; therefore, in order to minimize the
effect ofthe potential issue of ratio of cases to variables and following Tabachnick and
Fidell's advice, gender was deleted from the analysis.
Goodness-of-fit analysis showed marginal model fit (discrimination among
groups) on the basis of the two demographic predictors alone t (12, N = 334) = 11.79,p

= .46, using the Pearson criterion. After addition of the behavioral predictor, model fit
significantly increased

t

(50, N= 334) = 43.88,p = .72, Nagelkerke R2 = .22 with 95%

confidence interval. Table 20 summarizes the results of the sequential analysis and
depicts the contribution of the individual predictors to the model by comparing models
with and without each predictor. Both demographic predictors were significant for
prediction of outcome,p < .05; additionally, Levels of Use significantly enhanced
prediction, p < .05. In other words, comparison of log-likelihood ratios for models with
and without the behavioral variable showed statistically significant improvement with the
addition of Levels of Use,

t

(4, N= 334) = 70.32 - 52.56 = 17.76,p < .05.

Likelihood ratio tests showed all three predictors to significantly add to the
prediction. Thus, faculty members' levels of technology-related professional
development, online teaching experience, and Levels of Use significantly distinguish
among the three categories of faculty Stages of Concern.
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Table 20.
Logistic Regression Analysis of Stages of Concern as a Function of Demographic
and Behavioral Variables.
Variables

i

to Remove

Df

14.740*

6

9.643*

4

Modeli

Demographic
Technology Professional
Development
Online Teaching Experience

52.56

All demographic variables
Behavioral
17.75*

Levels of Use

4

70.32

All variables

* p < .05
Parameter Estimates, shown in Tables 21 and 22, present regression coefficients
and Chi-square tests as well as odds ratios and the 95% intervals. Table 21 compares selfconcerned faculty members with task-concerned faculty members, while Table 22
compares self-concerned faculty members with impact-concerned faculty members.
Using a criterion a. = .05, the critical value for

i

with 1 dfequals 3.841. As can be seen

in Table 21 no predictor reliably separated self-concerned faculty members from taskconcerned faculty members. However, as presented in Table 22, all predictors reliably
separated self-concerned faculty members from impact-concerned faculty members.
As compared with impact-concerned faculty members, self-concerned faculty
members were nearly three times less likely to participate in WBIT related professional
development activities (Odds Ratio = .361) or to participate only in basic levels (Odds
Ratio = .370). Self-concerned faculty members were twice as likely to have less than one
year of experience teaching online (Odds Ratio = .472) and almost seven times as likely
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to be in preparation Level of Use (Odds Ratio = .143) than impact-concerned faculty
members.
Table 21.
Logistic Regression Analysis of Stages of Concern as a Function of Demographic and
Behavioral Variables: Selfvs. Task Concerns

Variables

B

Wald
test

t-

Odds
Ratio

95% Confidence
Interval for Exp(B)
Lower

Upper

No training vs. advanced

-.156

.070

.855

.27

2.71

Basic vs. advanced

-.093

.027

.912

.30

2.74

Intermediate vs. advanced

-.557

.920

.573

.18

1.79

0-1 year vs. > 10 years

.406

.466

1.500

.47

4.81

2 - 5 years vs. > 10 years

.784

1.803

2.190

.70

6.87

Preparation vs. improvement

-.448

.772

.639

.24

1.74

Use vs. Improvement

-.496

1.530

.609

.28

1.33

Table 23 illustrates the relationship between Stages of Concern (outcome) and the
three categorical predictors. Impact-concerned faculty members are more likely to
participate in intermediate and advanced levels of professional development activities
(46% and 24.5% respectively), to have two to five years of online teaching experience
(49%), and to be infoeus on improvement Level of Use (50%). Self-concerned faculty
members are more likely to participate in basic levels of professional development
activities (33%), to have less than one year of online teaching experience (53%), and to
be in/oeus on use Level of Use (51.2%).
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Table 22.
Logistic Regression Analysis of Stages of Concern as a Function of Demographic and
Behavioral Variables: Self vs. Impact Concerns

95% Confidence
Interval for Exp(B)
Variables

--.-.--

B

Wald
test

Odds
Ratio

i-

Lower

Upper

No training vs. advanced

-1.01

5.31

.36

.15

.86

Basic vs. advanced

-1.00

5.52

.37

.16

.85

Intermediate vs. advanced

-.23

.35

.80

.37

1.69

o- 1 year vs. > 6 years

-.75

4.05

.47

.29

.98

2 - 5 years vs. > 6 years

.04

.01

1.04

.52

2.07

-1.95

13.97

.14

.05

.40

-.59

4.30

.56

.32

.97

Preparation vs. improvement
Use vs. improvement

* The statistic is significant at the .05 level.
Results ofAnalysis of Research Question One (RQ1) for Null Hypothesis Two (NH2)
Distribution of participants per Level of Use of WBIT was as follows: 46 faculty
members were classified as being in preparation, 158 as beingfocused on use, and 130 as

beingfocused on improvement. Again, Goodness-of-Fit criterion was used to evaluate the
pertinence of the model. Only three cells had frequencies less than five, and there were
no expected frequencies less than one. Thus, evaluation of adequacy of expected
frequencies for all predictors revealed no need to restrict model Goodness-of-Fit tests. No
serious violation of linearity in the logit was observed. However, combinations of
discrete variables resulted in 13 cells with no cases (18% of cells with 0 frequencies).
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Again, gender reported no significance as predictor of outcome (Levels of Use);
therefore, following Tabachnick and Fidell's (2007) advice, gender was dropped from the
analysis.
Table 23.
Predictors as a Function of Stas;e of Concern
Stage of Concern
Self

Task

Impact

No training
Basic

33
42

12
18

20
27

65
87

Intermediate

37

11

73

121

Advanced

15

7

39

61

127

48

159

334

< 1 year

67

23

35

125

2 - 5 years

39

20

78

137

> 6 years

21

5

46

72

127

48

159

334

Preparation

30

10

6

46

Focus on Use

65

21

72

158

Focus on Improvement

32

17

81

130

127

48

159

334

Predictor

Total

Technology Professional Development

Total
Online Teaching Experience

Total
Levels of Use

Total

On the basis of the two demographic predictors alone, Goodness-of-Fit analysis
depicted poor model fit (discrimination among groups) X2 (36, N
.094, using the Pearson criterion.
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=

334) = 62.12, p =

Table 24.
Logistic Regression Analysis of Levels of Use as a Function of Demographic and
Psychological Variables.
Variables

2

1.. to Remove

Model 1..2

Dr

Demographic
Gender+
Technology Professional
9.99

6

37.83*

4

Development
Online Teaching Experience
All demographic variables

62.12

Psychological
Computer Self-efficacy

11.53*

All variables

70.23

+ Variable not entered for analysis

* p < .05
After adding Computer Self-Efficacy, model fit improved significantly

t

(56, N

= 334) = 50.54,p = .68, Nagelkerke R2 = .23 with 95% confidence interval. Table 24
summarizes the results of the sequential analysis and presents the contribution of the
individual predictors to the model by comparing models with and without each predictor.
From both demographic predictors, only online teaching experience was significant for
prediction of outcome, p < .05; additionally, Computer Self-Efficacy significantly
enhanced prediction,p < .05. In other words, Levels of Use were best predictable from
the addition of the psychological variable to the demographic variables

t

(4, N = 334) =

70.23 - 62.12 = l1.11,p < .05.
Likelihood ratio tests revealed two predictors to significantly add to the
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prediction. Online teaching experience and Computer Self-Efficacy significantly
distinguish among the three categories of Levels of Use. Faculty members' level of
technology-related professional development was not a significant predictor.

Table 25.
Logistic Regression Analysis of Levels of Use as a Function of Demographic and
Behavioral Variables: Focus on Improvement vs. Preparation
95% Confidence Interval
for Exp(B)
Wald
test

t-

B

Variables

Odds
Ratio

Upper

Lower

Online Teaching Experience
0-1 year vs. > 10 years

3.37

10.12*

2 - 5 years vs. > 10 years

1.26

29.21

3.65

233.7

1.33

3.53

.41

.11

1.03

2.12

2.81

.70

11.30

Basic vs. advanced

.82

1.46

2.27

.60

8.61

Intermediate vs. advanced

.22

.10

1.24

.33

4.70

1.42

6.30*

4.13

1.36

12.51

.25

.19

1.28

.42

3.90

Level of Professional Development
No training vs. advanced

Computer Self-Efficacy
Lowvs. High
Medium vs. High

* The statistic is significant at the .05 level.
Parameter Estimates shown in Table 25 compares faculty members infocus on
improvement Level of Use with faculty members in preparation. Using a criterion 0. =

.05, the critical value for

t

with 1 dfequals 3.841. Consequently, both predictors (i.e.,

online teaching experience and Computer Self-Efficacy) reliably separated faculty
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members infoeus on improvement from faculty members in the preparation level. As
compared withfoeus on improvement, faculty members in preparation Level of Use were
remarkably more likely to have less than 1 year of online teaching experience (Odds

Ratio = 29.21) and four times more likely to have low Computer Self-Efficacy (Odds
Ratio = 4.13). No predictor reliably separated faculty members infoeus on improvement
from faculty members infoeus on use.

Table 26.
Predictors as a Function of Levels of Use
Level of Use

Predictor

Preparation

Focus
on Use

Focus on
Total
Improvement- - -

Online Teaching Experience
37

58

30

125

2 - 5 years

8

62

67

137

> 6 years

1

38

33

72

46

158

130

334

Low

25

55

31

111

Medium

15

68

70

153

High

6

35

29

70

Total

46

158

130

334

< 1 year

Total
Computer Self-efficacy

Table 26 shows the relationship between Levels of Use (outcome) and the two
significant predictors. Faculty members in the preparation Level of Use were more likely
to have less than 1 year of online teaching experience (80%). Also, faculty members in
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preparation reported lower levels of Computer Self-Efficacy (e.g., 54% were classified in
low Computer Self-Efficacy). Faculty members infocus on use and infocus on
improvement were more likely to have 2 to 5 years of online teaching experience (65%
and 53%, respectively) and they were more likely to report medium levels of Computer
Self-Efficacy (43% and 54%, respectively).
Analysis of Research Question Two (RQ2)
The second research question tested the correlation between Compeau & Higgins
(1995) measures of computer self-efficacy and faculty levels of implementation of
WBIT. Levels of implementation were operationalized using faculty Stages of Concern
and Levels of Use measures. In order to address RQ2, it was hypothesized that there will
be no significant relationship between measures of Computer Self-Efficacy (low,
medium, high) and faculty Stages of Concern (self, task, impact) and Levels of Use
(nonuse/preparation, focus on use, focus on improvement).
Correlation analysis was performed through a SPSS CROSSTABS procedure.
The Crosstabs procedure was conducted using Pearson's Chi-Square

cr) statistic.

Pearson i is a nonparametric test that does not require assumptions about the shape of
the sample distribution and it allows testing significance in a relationship. After testing
for significance, the association's strength was measured using contingency coefficient
(C) which is a widely used measure of strength based on

i. C has a value of zero when

there is no association. Pearson's i test of significance was appropriate to test NH3
because it allows testing the significance of the association between two or more nominal
variables.
Nominal variables included in the analysis were Stages of Concern (SoC), Levels
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of Use (LoU), and Computer Self-Efficacy (CSE). Data were collected from three
sections of the survey. Quantitative data on the SoC were collected via a 35-item Stages
of Concern Questionnaire (Section 2 ofthe survey). Data on LoU were collected via a
dynamic questionnaire consisting of 5 to 10 questions developed as explaining in Chapter
3. Data on CSE were collected via a lO-item questionnaire (Section 3 of the survey).
According to the CBAM framework, concerns of faculty implementing new
technology evolve from self concerns to impact concerns as faculty move from
preparation tofocus on impact LoU. Table 11 (page 136) provides a summary of
variables used to test NH3. Of importance in this correlation analysis was whether faculty
concerns and Levels of Use are associated to Computer Self-Efficacy levels. Therefore, a
CROSSTABS procedure was performed using Stages of Concern (self, task, impact) and
Levels of Use (nonuseipreparation, focus on use,focus on improvement) as dependent
variables (rows) and Computer Self-Efficacy (low, medium, high) as independent variable
(column).
Results ofAnalysis of Research Question Two (RQ2) for Null Hypothesis Three (NH3)
After deletion of cases with missing values for Stages of Concern, data from 334
participants were available for analysis. Evaluation of adequacy of expected frequencies
for all variables revealed no need to restrict the model since assumptions for Chi-square
had been met. No cells had frequencies fewer than five, nor were there any expected
frequencies fewer than one. Pearson

i

test depicted a significant association between

Stages of Concern and Computer Self-Efficacy: X2 (4, N = 334) = 11.316,p = .023, and a
significant association between Levels of Use and Computer Self-Efficacy:
334) = 15.179,p = .004.
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i

(4, N

=

Table 27.
Crosstabs Results for Stages of Concern (SoC) by Computer Self-Efficacy (CSE)
Computer Self-efficacy
Low
SoC

Self

Impact

Total

High

Total

Count

50.0

52.0

25.0

127.0

Expected Count

42.2

58.2

26.6

127.0

% within CSE

45.0

34.0

35.7

38.0

1.2

-.8

-.3

Count

21.0

22.0

5.0

48.0

Expected Count

16.0

22.0

10.1

48.0

% within CSE

18.9

14.4

7.1

14.4

Std. Residual

1.3

.0

-1.6

Count

40.0

79.0

40.0

159.0

Expected Count

52.8

72.8

33.3

159.0

% within CSE

36.0

51.6

57.1

47.6

Std. Residual

-1.8

.7

1.2

Count

111.0

153.0

70.0

334.0

Expected Count

111.0

153.0

70.0

334.0

% within CSE

100.0

100.0

100.0

100.0

Std. Residual
Task

Medium

162

Table 28.
Crosstabs Results for Levels of Use (LoU) by Computer Self-Efficacy (CSE)
Computer Self-efficacy

LoU

Preparation

Focus on Use

Low

Medium

High

Total

Count

25.0

15.0

6.0

46.0

Expected Count

15.3

21.1

9.6

46.0

% within CSE

22.5

9.8

8.6

13.8

Std. Residual

2.5

-1.3

-1.2

Count

55.0

68.0

35.0

158.0

Expected Count

52.5

72.4

33.1

158.0

% within CSE

49.5

44.4

50.0

47.3

.3

-.5

.3

Std. Residual
Focus on

Count

31.0

70.0

29.0

130.0

Improvement

Expected Count

43.2

59.6

27.2

130.0

% within CSE

27.9

45.8

41.4

38.9

Std. Residual

-1.9

1.4

.3

Count

111.0

153.0

70.0

334.0

Expected Count

111.0

153.0

70.0

334.0

% within CSE

100.0

100.0

100.0

100.0

Total

Tables 27 and 28 summarize the result of the correlation analysis for Stages of
Concern and Levels of Use. Standardized residuals presented in both tables revealed
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which cells were major contributors to the statistical significance ofthe association.
Crosstabs results illustrated in Table 27 show that the majority of faculty members with

low Computer Self-Efficacy are in the self Stage of Concern (45%). Only 19% of faculty
members with low Computer Self-Efficacy are in task Stage of Concern, and 36% of
them are in impact Stage of Concern. From the groups of medium and high Computer
Self-Efficacy, the majority of faculty members are in impact Stage of Concern (51.6%
and 57.1 %, respectively). These results provide evidence that there were Stages of
Concern differences when Computer Self-Efficacy was taken in consideration.
Crosstabs results shown in Table 28 revealed that only a small percentage of
faculty members with medium and high levels of CSE were classified in LoU preparation
(9.8% and 8.6%, respectively). The majority of faculty members with medium levels of
Computer Self-Efficacy (CSE) were classified infocus on use (44.4%) andfocus on

improvement (45.8%). The same pattern can be seen from faculty members with high
CSE; the majority are classified infocus on use (50%) andfocus on improvement
(41.4%). Faculty members with higher levels ofCSE tend to have higher levels of use.
These results demonstrated that there were Levels of Use differences when Computer
Self-Efficacy was taken in consideration.

Analysis of Research Question Three (RQ3)
The third research question examined the perception of faculty in regard to the
relative importance of a group of conditions in supporting the successful implementation
oftechnology. In order to evaluate RQ3, it was hypothesized that there will be no
significant differences in the perception of conditions that facilitate the implementation of
WBIT across levels of implementation (Stages of Concern and Levels of Use ofWBIT)
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when self-efficacy beliefs are taken into consideration. As described in Chapter 3, data on
conditions to support the implementation of WBIT were collected via an 8-item
questionnaire (Section 4 of the survey). Table 29 shows a summary of variables for RQ3
forNH4.

Table 29.
Summary of Variables for Research Question Three (RQ3) for Null Hypothesis Four
(NH4)
Statistical Analysis: Factorial Multiple Analysis of Variance
Research Question Three (RQ3)
Do Stages of Concern, Levels of Use, and computer self-efficacy beliefs
affect the perception of faculty in regard to the relative importance of Ely's
conditions in supporting the successful implementation of technology?

Null Hypothesis Four (NH4)
There will be no significant differences in the perception of conditions that
facilitate the implementation of WBIT across levels of implementation
(Stages of Concern and Levels of Use ofWBIT) when self-efficacy beliefs
are taken into consideration.

Dependent Variables
1.
2.
3.
4.
5.
6.
7.
8.

Dissatisfaction with the status quo
Knowledge and skills
Resources
Time
Rewards
Participation
Leadership
Commitment

Independent Variables
1. Stages of Concern (Self, Task, Impact)
2. Levels of Use (Preparation, Use, Improvement)
3. Computer Self-Efficacy (Low, Medium, High)

Factorial Multivariate Analysis of Variance (MANOVA) was used to test
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hypothesis four (NH4). MANOVA was an appropriate method to analyze NH4 because
it allows testing the effect of two or more independent variables on a set of dependent
variables (Stevens, 2002). A MANOV A with a Bonferroni-test adjusted a based on
number of dependent variables and sample size was conducted in order to determine how
faculty perceptions of conditions supporting the implementation of WBIT varied across
levels of implementation.
As explained previously, conditions to support the implementation ofWBIT were
operationalized using the eight conditions from Ely's (1999) framework; implementation
level was measured using stages of concern and levels of use of faculty as described in
the Concerns Based Adoption Model (CBAM) (Hall & Hord, 1987,2001,2006); while
Computer Self-Efficacy was measured using the Computer Self-Efficacy scale developed
by Compeau & Higgins (1995). A comprehensive description of the procedure followed
by the researcher to classify faculty members into one of the different categories for each
one of the variables is provided in Chapter 3. A summary of variables for testing NH4 is
presented in Table 12 (page 137).
Faculty members were assigned to one of three categories of Stages of Concern
(self, task, impact), one of three categories of Levels of Use (preparation,focus on use,
focus on improvement), and one of three levels of Computer Self-Efficacy (low, medium,
high). A factorial MANOVA was performed with Stages of Concern, Levels of Use, and
Computer Self-Efficacy as the independent variables, and eight conditions as dependent
variables (i.e., dissatisfaction with the status quo, knowledge and skills, resources, time,
rewards, participation, leadership, and commitment).
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Results ofAnalysis of Research Question Three (RQ3) for Null Hypothesis Four (NH4)
After deletion of cases with missing values in the variable Stages of Concern, data
from 334 participants were available for analysis. 3-Way Factorial MANOV A revealed
statistically significant multivariate main effects for Levels of Use, Wilk's A = .916, F(14,
602) = 1.928,p = .043; and a significant multivariate interaction effect for Levels of Use
by Stages of Concern, Wilk's A = .864, F(28, 1086) = 1.611,p = .023. Analysis of
descriptive statistics, multivariate main effects, and multivariate interaction effects are
provided in the following section.

Conditions Mean Responses
SPSS descriptive statistics provided the participants' perception mean responses
and standard deviations for the eight dependent variables (i.e., Ely's eight conditions).
Table 30 provides the faculty perception mean responses for each condition. Overall
perception mean responses revealed the relative importance of each condition as
perceived by faculty. Regardless of Stages of Concern, Levels of Use, and Computer
Self-Efficacy levels, Knowledge and Skills (M= 5.538 ± 1.937), Resources (M= 6.130 ±
1.644), and Time (M= 5.543 ±2.062) were perceived by faculty as the most important
conditions to implement WBIT. Similarly, Dissatisfaction with the Status Quo (M =
3.6186 ± 2.668), Participation (M= 3.765 ± 1.703), and Leadership (M= 3.717 ± 2.005)
were perceived by faculty as the least important conditions. In general, faculty perceived

Resources as the most important condition to the successful implementation of WBIT and
Dissatisfaction with the Status Quo as the least important condition (See Table 30).
Multivariate Main Effect Results
SPSS multivariate tests provided significant results of faculty perceptions of
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conditions for the successful implementation of WBIT when faculty Stages of Concerns
and Levels of Use were taken into consideration. Specifically, a statistically significant
multivariate main effect for Levels of Use was found: Wilk's A = .916, F(14, 602) =

1.928,p = .043. Table 31 presents the results of univariate tests for the independent
variable levels of use. Results of univariate test revealed significant differences among
the mean values of Levels of Use for the following dependent variables: (a)

Participation, F= 4.133, df= 2,p = .017; (b) Leadership, F= 5.230, df= 2,p = .006; and
(c) Commitment, F= 7.985, df= 2,p = .000. Differences among the obtained mean
values for the significant main effects results are examined next.
Table 30.
Faculty Perception Mean Responses for the Eight Dependent Variables
Condition

Mean

Std. Deviation

Cl

Dissatisfaction with Status Quo

3.6186

2.6687

C2

Knowledge & Skills

5.5375

1.9378

C3

Resources

6.1291

1.6441

C4

Time

5.5435

2.0623

C5

Incentives & Rewards

3.8048

2.1706

C6

Participation

3.7658

1.7037

C7

Leadership

3.7177

2.0056

C8

Commitment

3.8829

2.2404
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Participation
Differences between the obtained mean values for the dependent variable
Participation (C6) of faculty in preparation (M = 4.127 ± .312), focus on use (M = 4.020
± .159), and focus on improvement (M= 3.389 ± .182) are displayed in Figure 3. These

results illustrate the perception of faculty regarding the condition Participation which is
understood as the level of stakeholders' involvement in the decision-making process to
adopt and implement WBIT.
Table 31
Test of Between-Subjects Effects for Levels of Use (LoU)

Source

Dependent
Variable

LoU

Dissatisfaction

Type III Sum
of Squares

dJ

Mean
Square

F

Observed
Sig.
Power

11.969

2

5.985

.843

.431

.194

3.555

2

1.777

.494

.610

.131

Resources

1.175

2

.587

.220

.803

.084

Time

3.911

2

1.956

..474

.623

.127

Rewards

16.335

2

8.168

2.011

.135

.414

Participation

23.256

2

11.628

4.133*

.017

.728

Leadership

38.553

2

19.276

5.230*

.006

.830

Commitment

64.867

2

32.433

7.985*

.000

.955

Knowledge &
Skills

* The mean difference is significant at the .05 level.
Bold conditions are significant at the .05 level.
Results suggested that once the Level ofUseJocus on improvement is met, the
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need for participation decreases in importance as a condition for the successful
implementation ofWBIT. Faculty members in lower levels of Levels of Use were
significantly more associated with higher ranks of Participation as an important
condition.

Estimated Marginal Means ofParticiaption
4.127

NonuselPreparffiion

Focus on Use

Focus on Improvement

Levels of Use

Figure 3.Estimated marginal means of Rewards (C5)
Multiple Comparisons Post Hoc tests were conducted for Participation to
examine how the mean values for Levels of Use groups varied. Results presented in
Table 32 revealed significant mean differences only for faculty members infoeus on

improvement as compared with faculty members infoeus on use. Faculty members in
focus on use perceived the need for participation significantly more important than those
faculty members infoeus on improvement.
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Estimated Margllial Means of Leadership
4.147

4.0

'"~
GJ

~

1

38
.

~

~

"

GJ

~

3.6

.~

'"
I..LI
3.4

3.346

Nonuselflreparation

Focus on Use

Focus on Improvement

Levels orUse

Figure 4. Estimated marginal means of Leadership (C7)

Table 33.
Leadership Multiple Comparisons for Levels of Use (LoU)
Dependent
Variable

(I) LoU

(J) LoU

Leadership (C7)

Preparation

Focus on Use

.006

.393

.1.000

Improvement

-.871

.406

.097

Preparation

-.006

.393

1.000

Improvement

-.877*

.271

.004

Focus on Use

Based on estimated marginal means
Adjustment for multiple comparisons: Bonferroni
* The mean difference is significant at the .05 level.
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Mean
Difference

Std.
Error

Sig.

Commitment
Faculty members in the highest level of use (i.e., improvement) perceived the
need for commitment significantly more important than those faculty members infocus

on use. No significant differences were found between faculty members in preparation
and those infocus on use. Differences between the obtained mean values of faculty in

preparation (M= 3.216 ± .375), focus on use (M= 3.267 ± .191), andfocus on
improvement (M= 4.351 ± .219) are displayed in Figure 5. These results illustrate the
perception of faculty regarding the condition Commitment which is understood as the
"visible" support by the upper level leaders or powerbrokers in the implementation of
WBIT. Results depicted that the increase in importance of the condition Commitment
was associated with faculty members in the upper level of use ofWBIT (i.e., impact). In
other words, these results provide evidence that as faculty advance in their use ofWBIT,
the need for commitment increases.
Multiple Comparisons Post Hoc tests were conducted for Commitment to examine
how the estimated marginal mean values for Levels of Use groups varied. Results
presented in Table 34 revealed significant mean differences in the perceptions of faculty
in preparation as compared to those infocus on improvement. Significant differences
were found also between faculty members infocus on use as compared to those infocus

on improvement. Faculty members infocus on improvement Level of Use perceived the
need for commitment significantly more important than faculty members in lower Levels
of Use (i.e., preparation andfocus on use).

Multivariate Interaction Effect Results
SPSS GLM test provided multivariate significant results of faculty perceptions of
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Estimated Marginal Means of Commitment
4.351
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4.0
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NonuseJPreparstion

Focus on Improvement

Focus on Use

Levels orUse

Figure 5. Estimated marginal means of Commitment (C8)

Table 34.
Commitment Multiple Comparisons for Levels of Use (LoU)
Dependent
Variable

(I) LoU

(J)LoU

Commitment (C8)

Preparation

Focus on Use
Improvement

Focus on Use

Preparation
Improvement

Based on estimated marginal means
Adjustment for multiple comparisons: Bonferroni
* The mean difference is significant at the .05 level.
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Mean
Difference

Std.
Error

Sig.

-.051

.415

1.000

-1.135*

.432

.027

.051

.415

1.000

-1.084*

.286

.001

conditions for the successful implementation of WBIT when faculty Stages of Concerns
and Levels of Use were taken into consideration, Wilk's A

=

.829, F(28, 1140) = 2.174,p

= .000.
Table 35.
Test of Between-Subjects Effects: Levels of Use (LoU) by Stages of Concern (SoC)

Source

Dependent
Variable

Type III
Sum of
Squares

df

Mean
Square

F

41.999

4

10.500

1.479

.208

.458

Knowledge

45.556

4

11.389

3.169*

.014

.820

Resources

18.095

4

4.524

1.695

.151

.518

Time

26.792

4

6.698

1.624

.168

.499

141.085

4

35.271

8.686*

.000

.999

Participation

12.663

4

3.166

1.125

.344

.353

Leadership

21.048

4

5.262

1.428

.224

.443

Commitment

39.250

4

9.813

2.416*

.049

.692

LoU*SoC Dissatisfaction

Rewards

Observed
Sig.
Power

* The mean difference is significant at the .05 level.
Table 35 presents univariate analyses results for the interaction effect of Levels of
Use by Stages of Concern. Results revealed significant differences between the mean
values for the following dependent variables: (a) Knowledge & Skills, F= 3.169, df= 4,p

= .014; (b) Incentives & Rewards, F= 8.686, df= 4,p = .000; and (c) Commitment, F=
2.416, df= 4,p = .049. Differences among the obtained mean values for the significant
interaction effects results are examined next.
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Knowledge and Skills
Figure 6 displays a disordinal interaction of the obtained mean values of Levels of
Use by Stages of Concern for the condition knowledge and skills. These results illustrate
the perception of faculty regarding the condition knowledge and skills which is
understood as the need of having or acquiring skills and knowledge to use the
technology. Results suggested that the need for knowledge and skills at different Levels
of Use is not consistent along Stages of Concern. As faculty members in the upper Stages
of Concern continue to use WBIT their need for knowledge and skills decreases;
however, self-concerned faculty members seem to have an increased need for knowledge

and skills as they move towards upper Levels of Use.
Estimated Marginal Means of Knowledge & Skills
Stages of Com:ern
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Figure 6. Estimated marginal means of Knowledge & Skills for the interaction effect
Post Hoc tests were conducted for the condition knowledge and skills to examine
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how the estimated mean values for Levels of Use by Stages of Concern groups varied.
Table 36 displays the pairwise comparisons for the significant mean differences. The
only significant difference was found for preparation Level of Use. Faculty members in
task Stage of Concern (M = 6.525 ± .601) perceived the need for knowledge and skills
significantly more important than faculty members in self Stage of Concern (M = 4.696 ±
.351).
Table 36.
Knowledge & Skills Pairwise Comparisons

Levels of Use

(1) Stages of (1) Stages of
Mean
Concern
Concern
Difference (1-J)

Nonuse/Preparation

Self

Task

Sig.

Task

-1.800*

.693

.030

Impact

-1.367

.849

.325

Self

1.800*

.693

.030

.433

.980

1.000

Self

1.367

.849

.325

Task

-.433

.980

1.000

Impact
Impact

Std.
Error

Based on estimated marginal means
* The mean difference is significant at the .05 level
Adjustment for multiple comparisons: Bonferroni.

Incentives and Rewards
Figure 7 displays a disordinal interaction of the obtained mean values of Levels of
Use by Stages of Concern for the condition Incentives and Rewards. These results
illustrate the perception of faculty regarding the condition incentives and rewards which
is understood as the need for intrinsic or extrinsic rewards that result from using WBIT.
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Results suggested that the need for incentives and rewards at different Levels of Use is
not consistent along Stages of Concern. Faculty members in the upper Stage of Concern
(i.e., impact) perceived the need for incentives and rewards consistently less important
across Levels of Use. For those faculty members with task concerns, the need for
incentives and rewards increases in the upper Levels of Use. However, for faculty

members with self concerns, the need for incentives and rewards decreases consistently
as they move from lower Levels of Use to upper Levels of Use. Within preparation Level
of Use, faculty members in self Stage of Concern expressed the largest need for
knowledge and skills; conversely, within the focus on improvement Level of Use, the

lowest rank was found also for self-concerned faculty members.

Estimated Marginal Means ofIncentlves & Rewards
Stages of Coneern
0.0:21

- -Self

--Task
'\

- - - Impact

'\

'\
'\
'\

'\
'\

4.69:2

,

4.547

,

3.933

'\

.. -

\.~

.....

<;l..

3.313
3.715

~

.... ....

.......

.... ....
....

3.158

....

~
~.937

NonuselPreparation

Focus on Use

Focus on Improveltlent

Lewek of Use

Figure 7. Estimated marginal means of Incentives and Rewards for the interaction effect
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Post Hoc tests were conducted for the condition incentives & rewards to examine
how the estimated mean values for Levels of Use by Stages of Concern groups varied.
Table 37 displays the pairwise comparisons for the significant mean differences.
Significant differences were found for nonuse/preparation Level of Use and forJocus on

improvement Level of Use. Within preparation Level of Use, faculty members with self
concerns (M = 6.525 ± .601) perceived the need for incentives & rewards significantly
more important than faculty members with task concerns (M = 2.684 ± .639). The
opposite is true for faculty withinJocus on improvement Level of Use. Faculty members
with task concerns (M = 4.547 ± .492) perceived the need for knowledge & skills
significantly more important than faculty members with self concerns (M = 2.937 ± .358).

Table 37.
Incentives & Rewards Pairwise Comparisons
Levels of Use

(I) Stages of
Concern

Nonuse/Preparation

Focus on
Improvement

Self

Self

(J) Stages of

Concern

Mean
Difference (I -J)

Std.
Error

Sig.

Task

3.333*

.734

.000

Impact

2.700*

.900

.009

Task

-1.623*

.604

.023

Impact

-.205

.420

1.000

Based on estimated marginal means
* The mean difference is significant at the .05 level
a. Adjustment for multiple comparisons: Bonferroni.

Commitment
Figure 8 displays a disordinal interaction of the obtained mean values of Levels of
Use by Stages of Concern for the condition Commitment. Results suggested that faculty
members in the upper Stage of Concern (i.e., impact) perceived the need for commitment
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consistently more important across Levels of Use than faculty members in the lower
Levels of Use.

Estimated Marginal Means of Commitment
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Focus on Use

Focus on Improvement

Levels DrUSe
Figure 8. Estimated marginal means of Commitment for the interaction effect
Post Hoc tests were conducted for the condition commitment to examine how the
estimated mean values for Levels of Use by Stages of Concern groups varied. Table 38
displays the pairwise comparisons for the significant mean differences. Significant
differences were found for/oeus on improvement Level of Use only. Within/oeus on
improvement Level of Use, impact-concerned faculty members ranked the need for
commitment significantly more important than faculty members with self and task
concerns. Within lower Levels of Use, the need for commitment was ranked consistently
lower than for the upper Levels of Use.
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Table 38.
Commitment Pairwise Comparisons

Levels of Use
Focus on
Improvement

(I) Stages of
Concern
Self

(J) Stages of
Concern

Mean
Difference (I -J)

Std.
Error

Sig.

.287

.605

1.000

-1.755*

.421

.000

-.287

.605

1.000

-2.041 *

.538

.001

Self

1.755*

.421

.000

Task

2.041 *

.538

.001

Task
Impact

Task

Self
Impact

Impact

Based on estimated marginal means
* The mean difference is significant at the .05 level
a. Adjustment for multiple comparisons: Bonferroni.

Non-significant Main Efficts and Interaction Effects
SPSS multivariate tests provided non-significant results of faculty perceptions
relating to the conditions dissatisfaction with the Status Quo (CI), knowledge and skills (C2),

resources (C3), time (C4), and participation (C6) when faculty stages of concern, levels of
use ofWBIT, and computer self-efficacy beliefs were taken into consideration. The
following independent variables (IV) and interactions did not achieve significant main effects
in the MANOVA analysis: Stages of Concern, Computer Self-Efficacy, Computer SelfEfficacy by Levels of Use, Computer Self-Efficacy by Stages of Concern, and Computer
Self-Efficacy by Levels of Use by Stages of Concern (see Appendix C).
Chapter Summary
The main purpose of the study was to analyze levels of implementation of Webbased instructional technology (WBIT) and self-efficacy beliefs as factors associated with
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faculty perceptions of institutional mechanisms and its relative importance as conditions
supporting the implementation ofWBIT. Conditions for the successful implementation of
WBIT were evaluated using eight conditions found by Ely (1999). Levels of
implementation were assigned to each participant considering measures of Stages of
Concern and Levels of Use of technology from the Concerns-Based Adoption Model
(CBAM). Framed in Bandura's self-efficacy theory, measures of Computer Self-Efficacy
(Compeau & Higgins, 1995) were determined for each participant. Additionally, personal
and professional demographic variables were identified for further analysis.
The study was guided by three research questions and four associated hypotheses.
Research questions were assessed through statistical analyses including multinomial
logistic regression, correlation analysis, and factorial multivariate analysis of variance
(MANOVA). All statistics were analyzed using the Statistical Package for the Social
Sciences (SPSS); probability (P) values of .05 or less were employed for significant
results.
Data were collected from a sample of 334 faculty members currently teaching in
selected universities in the Commonwealth of Kentucky who voluntarily responded to a
Web-based survey. An analysis of aggregated data was conducted as an alternative
method to determine how respondents compared to the larger population at the
participant institutions. Tenured faculty were slightly more represented by the
respondents (3%) compared to their representation in the population. Similarly, females
were slightly more represented by.respondents (5%) as compared to their representation
in the population. While the difference in both comparisons is small, caution should be
used in interpreting the results considering that the responses may be more representative
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of tenured faculty members and of females.
Data analysis and obtained results were addressed independently for each
hypothesis. Research question one (RQ 1) addressed the prediction of the implementation
level by considering Stages of Concern and Levels of Use of faculty using Web-based
instructional technology. Two null hypotheses were developed to address RQl. Null
hypothesis one (NHl) stated that Stages of Concerns of faculty using WBIT will not be
predicted by selected individual characteristics and Levels of Use ofWBIT. Null
hypothesis two (NH2) stated that Levels of Use ofWBIT will not be predicted by
selected individual characteristics and Computer Self-Efficacy beliefs.
In order to test the two NHs two sequential multinomial logistic regressions were
performed through SPSS NOMREG to assess prediction of membership in one of three
categories of Stages of Concern (self, task, impact), and in one of three categories of
Levels of Use (preparation, focus on use, focus on improvement). In both regression
analyses variables were entered in two sets - demographic variables first and then
behavioral/psychological variables (i.e., Levels of Use and Computer Self-Efficacy).
Results of both regression analyses showed significance of contribution of the
behavioral/psychological variables above significance of demographic predictors. In the
analysis to predict Stages of Concern, model fit significantly increased, X2 (50, N= 334)

= 43.88,p = .72, Nagelkerke R2 = .22 with a 95% confidence interval, after addition of
the behavioral predictor (Levels of Use). For the analysis to predict Levels of Use,
goodness-of-fit depicted poor model fit on the basis of demographic predictors alone;
however, model fit improved significantly after addition of the psychological variable
(Computer Self-Efficacy) X2 (56, N= 334) = 50.54,p = .68, Nagelkerke R2 =.23 with a
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95% confidence interval.
The second research question (RQ2) hypothesized an association between
Compeau & Higgins (1995) measures of computer self-efficacy and faculty levels of
implementation of Web-based instructional technology (WBIT). Levels of
implementation were operationalized using faculty Stages of Concern and Levels of Use
measures. Null hypothesis three (NH3) hypothesized that there will be no significant
relationship between measures of Computer Self-Efficacy and faculty Stages of Concern
and Levels of Use. Correlation analysis for the three categorical variables involved was
performed using Pearson's Chi-Square (X 2 ) statistic. Significance was found for
Computer Self-Efficacy and Stages of Concern, X2 (4, N
for Computer Self-Efficacy and Levels of Use, X2 (4, N

=

=

334) = 11.316, P = .023 and

334) = 15.179,p = .004.

However, Contingency Coefficients for both analyses revealed weak associations (C =
.181 and C = .208, respectively). The margin of error for both Crosstabs analyses, based
on sample size, indicated that extreme caution should be used while interpreting these
results. Overall, Crosstabs results suggested that low levels of Computer Self-Efficacy
were slightly more associated with lower Stages of Concern (i.e., selfj and lower Levels
of Use (i.e., nonuse/preparation). Similarly, higher levels of Computer Self-Efficacy
tended to be more associated with higher levels of Stages of Concern (i.e., task and

impact) and higher levels of Levels of Use (i.e.,focus on use andfocus on improvement).
Finally, research question three (RQ3) examined the perception of faculty in
regard to the relative importance of a group of conditions that were found to support the
successful implementation of technology. In order to evaluate RQ3, null hypothesis four
(NH4) hypothesized that there will be no significant differences in the perception of
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conditions that facilitate the implementation of WBIT across levels of implementation
(Stages of Concern and Levels of Use) when Computer Self-Efficacy beliefs are taken
into consideration. Descriptive analysis of overall results revealed that Knowledge and
Skills (M= 5.538 ± 1.937), Resources (M= 6.130 ± 1.644), and Time (M= 5.543
±2.062) were perceived by faculty as the most important conditions. The least important
condition as perceived by the overall sample was Dissatisfaction with the Status Quo (M

= 3.6186 ± 2.668).
A 3-Way Factorial MANOVA was performed with Stages of Concern, Levels of
Use, and Computer Self-Efficacy as the independent variables, and eight conditions as
dependent variables (i.e., dissatisfaction with the status quo, knowledge and skills,
resources, time, rewards, participation, leadership, commitment). Results ofthe
MANOVA revealed statistically significant multivariate main effects for Levels of Use,

Wilk's A = .916, F(14, 602) = 1.928,p = .043 and a significant multivariate interaction
effect for Levels of Use by Stages of Concern, Wilk's A = .864, F(28, 1086) = 1.611,p =
.023.
Univariate tests depicted significant main effects of Levels of Use for
Participation (F= 4.133, df= 2,p = .017), Leadership (F= 5.230, df= 2,p = .006), and
Commitment (F= 7.985, df= 2,p = .000); and significant interaction effects of Stages of
Concern by Levels of Use for Knowledge & Skills (F= 11.389, df= 4,p = .014),
Incentives & Rewards (F= 8.686, df= 4,p = .000), and Commitment (F= 2/416, df= 4,
p = .049).

Post Hoc analysis of significant main effects for Levels of Use exposed that the
need for participation was significantly less important for participants within focus on
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improvement than within preparation Level of Use. Conversely, the need for leadership
was ranked significantly more important for faculty members withinfocus on

improvement than within preparation Level of Use. Finally, the need for commitment
was ranked significantly more important for participants within focus on improvement
than within focus on use or preparation Level of Use.
Post Hoc analysis of significant interaction effects for Stages of Concern by
Levels of Use exposed significant differences between the mean values of self-concerned
faculty members and task-concerned faculty members within preparation Level of Use
for the dependent variable knowledge and skills. For incentives & rewards, significant
differences were found for the mean values of self-concerned faculty members as
compared with task-concerned and impact-concerned faculty members within

preparation Level of Use. Additionally, significant differences were also found for the
mean values of task-concerned faculty members as compared with self-concerned and

impact-concerned faculty members within improvement Level of Use. Finally, for the
dependent variable commitment, significant differences were found among all three
groups of Stages of Concern (i.e., self, task, and impact) but only for faculty members

withinfocus on improvement.
Stages of Concern did not report significant main effects, and Computer SelfEfficacy has neither significant main effect nor interaction effect.
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CHAPTER V
CONCLUSIONS
Introduction
This study explored faculty levels of implementation of Web-based instructional
technology (WBIT) and self-efficacy levels as factors associated with faculty perception
of institutional mechanisms and their relative importance as conditions for supporting the
implementation of WBIT in higher education. Chapter 1 outlined current challenges
faced by higher education institutions implementing Web-based instructional technology
and established the need for this research. Chapter 2 provided literature associated with
faculty concerns, faculty levels of use of instructional technology, and conditions for
successful implementation of technology. In Chapter 3, the study's research design,
research objectives and questions, methods, and procedures were addressed. Chapter 4
described the study's sample, data analyses, research questions, and obtained results. In
this final chapter a summary of the research is initially provided. Then, findings from
each research question are presented and discussed in the light of previous research.
Theory, research, and practical implications of the study's results are also outlined.
Finally, limitations and recommendations for future research are provided.
Summary of Research
A review of the literature regarding institutional support mechanisms for WBIT
implementation reveals a gap between the views of successful faculty teaching online and
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what empirical studies have found about the needs of faculty at different levels of
expertise and technical skills. The literature reveals that higher education institutions
provide limited instructional support to faculty and it is often perceived by faculty as
inadequate (Betts, 1998; Dooley & Murphrey, 2002; Granger et aI., 2002; Lee, 2002). In
this sense, the lack of administrative support and limited incentives are recounted by the
literature as the most common environmental factors perceived by faculty as obstacles in
the implementation ofWBIT. Therefore, especially if resource allocations for
professional development and faculty support have diminished, understanding what
influences the perception of faculty members regarding the conditions that support the
implementation of WBIT becomes of fundamental interest to administrators and
policymakers.
Assessing levels of implementation of WBIT in higher education is a complex
task. The CBAM has been used extensively in education. This study sought to develop a
profile of faculty WBIT implementation considering the dimensions that comprise the
CBAM (i.e., Stages of Concern, Levels of Use, and Innovation Configurations). The
researchers' investigation of the participants' universities technology implementation
plan, as found online, allowed the study to consider the Innovation Configuration variable
as a constant. Therefore, this study measured Stages of Concern and Levels of Use of
WBIT as variables to operationalize levels of implementation. Theoretically, the Stages
of Concern while implementing technology evolve from personal self concerns to
concerns about the impact of the innovation (George, Hall, & Stiegelbauer, 2006); while
the Levels of Use progress from nonuse/preparation to focus on improvement Together,
the SoC and LoU "provide a powerful description ofthe dynamics of an individual
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involved in change, one dimension focusing on feelings, the other on performance"
(George et aI., 2006, p. 4).
Framed in Bandura's self-efficacy theory, computer self-efficacy has shown to be
an important construct to examine the ability of individuals to successfully perform
computer-related tasks. As described by Bandura (1986), self-efficacy is an estimation of
individualized self-percepts that result from dynamic interplay among self-referent
thought, affect, and action. Bandura (1977) also observed that technological changes
require self-appraisal capabilities through performance accomplishments. For the purpose
of this analysis, we considered computer self-efficacy to playa critical role in selfmotivating faculty to use WBIT, especially because a certain level of motivation is
necessary to initiate coping with unfamiliar tasks (Bandura, 1982). This study considered
the computer self-efficacy scale developed by Compeau and Higgins (1995).
The purpose of this study was to develop a profile of WBIT implementation and
computer self-efficacy beliefs of faculty as well as to analyze how such a profile is
associated with the perception of institutional mechanisms and its relative importance as
conditions supporting the implementation ofWBIT. Three objectives were developed in
order to address the purpose ofthis study: (a) identify and analyze faculty levels of
concern and levels of use of Web-based instruction, (b) identify faculty computer selfefficacy beliefs and analyze the relationship between faculty computer self-efficacy and
levels of implementation ofWBIT, and (c) identify and analyze faculty perceptions of
conditions supporting the implementation ofWBIT. Correspondingly, three research
questions and four associated null hypotheses were developed (see Table 39). Results of
hypotheses testing are discussed individually in the following section.
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Table 39.
Objectives, Research Questions and Associated Null Hypotheses
Research Question (RQ)
Objective 1.

NHl. Present concerns of faculty
using Web-based
instructional technology
(WBIT) will not be predicted
by individual characteristics
and levels of WBIT use.

NH1
Rejected

NH2. Faculty Levels of Use of
WBIT will not be predicted
by individual characteristics
and computer self-efficacy
beliefs.

NH2
Rejected

Identify faculty computer self-efficacy beliefs and analyze the
relationship between faculty computer self-efficacy and levels of
implementation of WBIT.

RQ2. What, if any, is the
relationship between
Compeau and Higgins
(1995) measures of
computer self-efficacy and
faculty levels of
implementation of WBIT?
Objective 3.

NH
Testing

Identify and analyze faculty levels of concern and levels of use of Webbased instruction.

RQ 1. What are the Stages of
Concern and Levels of
Use with respect to faculty
using Web-based
instructional technology?

Objective 2.

Null Hypothesis (NH)

NH3. There will be no significant
correlation between
measures of computer selfefficacy and faculty Stages
of Concern and Levels of
Use.

NH3
Rejected

Identify and analyze faculty perceptions of conditions supporting the
implementation of WBIT.

RQ3. Do Stages of Concern,
Levels of Use, and
computer self-efficacy
beliefs affect the perception
of faculty in regard to the
relative importance of Ely's
conditions in supporting the
successful implementation
of technology?

NH4. There will be no significant
differences in the perception
of conditions that facilitate
the implementation of
WBIT across levels of
implementation of WBIT
when self-efficacy beliefs
are taken into consideration.
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NH4
Upheld

Results of Analyses
A sample of 334 faculty members teaching at six universities in the
Commonwealth of Kentucky was drawn to identify levels of implementation of Webbased instructional technology (WBIT) and computer self-efficacy beliefs. Levels of
implementation were measured using the Stages of Concern Questionnaire and the Levels
of Use of technology interview protocol, both instruments grounded in the ConcernsBased Adoption Model (CBAM). Self-efficacy beliefs of faculty regarding their
confidence in working with computers were measured using the Computer Self-Efficacy
questionnaire from Compeau and Higgins (1995) grounded in Bandura's Self-Efficacy
Theory.
Usable data were collected from 334 faculty members who voluntarily responded
to a Web-based survey. An analysis of aggregated data was conducted as an alternative
method of determining how representative respondents were of the larger population at
the participant institutions. Tenured faculty and females were slightly more represented
by the respondents (3% and 5% respectively) compared to their representation in the
population. Research questions were assessed through statistical analysis including
multinomial logistic regression, correlation analysis, and factorial multivariate analysis of
variance (Factorial MANOVA). All statistics were conducted using the Statistical
Package for the Social Sciences (SPSS); probability (p) values of 0.05 or less were
employed for significant results. Data were analyzed independently for each hypothesis.
Results of analyses are presented independently per research question.

Research Question One (RQl)
The first research question addressed the prediction of implementation level by
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considering Stages of Concern and Levels of Use of faculty using Web-based
instructional technology. As shown in Table 39, RQl was developed as two-fold
hypothesis. The purpose of the first hypothesis was not to test the CBAM's two
dimensions used to define implementation profiles of faculty in this study (i.e., Stages of
Concern and Levels of Use) but instead to analyze how the CBAM's behavioral
dimension (i.e., Levels of Use) relates to its psychological dimension (i.e., Stages of
Concern), assuming that those two dimensions conform implementation level (by
declaring the Innovation Configuration dimension from the CBAM framework constant).
Therefore, null hypothesis one (NHI) focused on analyzing concerns of faculty using
WBIT, while null hypothesis two (NH2) focused on analyzing faculty's levels of use of
WBIT.
The theoretical model tested in NHI assumed that an individual presents different
concerns at different points during the implementation process (Hall & Hord, 1987) and
that those concerns change as individuals become more familiar with the use of the
technology. Specifically, Levels of Use ofWBIT were used as predictors of Stages of
Concern along with selected demographic predictors (i.e., gender, online teaching
experience, and level of technological professional development participation).
Results of a multinomial regression analysis for testing NH 1 showed significance
of contribution of the behavioral variable Levels of Use above significance of
demographic predictors alone. These results suggested that Levels of Use ofWBIT
significantly increased the prediction of Stages of Concern of faculty implementing
WBIT. Other variables found statistically significant included level of technology-related
professional development participation and online teaching experience (See Figure 9). As
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a result, NHI was rejected.
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Figure 9. Summary of research findings for RQ 1
The second part ofRQl focused on analyzing WBIT usage. Based on social
learning theory, the model tested in NH2 suggested that self-efficacy will increase
prediction of WBIT usage. The theoretical model tested in NH2 assumed that individuals
demonstrate different levels of use as reflection of their level of computer self-efficacy,
online teaching experience, level of technology professional development participation,
and gender. From the two demographic predictors entered in the model, online teaching
experience was significant for the prediction of Stages of Concern (See Figure 9). Results
of multinomial logistic regression analysis showed enhanced model prediction after
adding the psychological construct Computer Self-Efficacy. These results suggested that,
apart from use over time and experience, a firm sense of computer self-efficacy is an
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important factor to maintain advanced performance in technology use. Thus, based on the
results obtained NH2 was rejected.
Research Question Two (RQ2)
The second research question (RQ2) hypothesized an association between
Compeau & Higgins (1995) measures of computer self-efficacy and faculty levels of
implementation of WBIT. As for RQ 1, levels of implementation were operationalized
using faculty Stages of Concern and Levels of Use measures. Null hypothesis three
(NH3) hypothesized that there will be no significant correlation between measures of
Computer Self-Efficacy and faculty Stages of Concern and Levels of Use. Results ofa
correlation analysis for the three categorical variables showed a significant, although
weak association of Computer Self Efficacy and both implementation variables (i.e.,
Stages of Concern and Levels of Use) (See Figure 10).
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correlations. The weakest correlations are represented using pale dashed lines.

Figure 10. Summary of research findings for RQ2
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Even though the correlation was weak, the trend of the correlation was in the
expected direction. Overall, Crosstabs results suggested that low levels of Computer
Self-Efficacy were slightly more associated to low Stages of Concern (i.e., self concerns)
and Levels of Use (i.e., nonuse/preparation). Similarly, high levels of Computer SelfEfficacy tended to be more associated with medium and higher Stages of Concern and
Levels of Use (i.e., impact concerns andfocus on improvement respectively). Based on
the results obtained, NH3 was rejected.
Research Question Three (RQ3)
The third research question (RQ3) examined the perception of faculty in regard to
the relative importance of a group of conditions that were found to support the successful
implementation of technology. In order to evaluate RQ3, null hypothesis four (NH4)
hypothesized that there will be no significant differences in the perception of conditions
that facilitate the implementation ofWBIT across levels of implementation (stages of
concern and levels of use of WBIT) when self-efficacy beliefs are taken into
consideration. The theoretical model tested in NH4 suggested Levels of Use, Stages of
Concern, and Computer Self-Efficacy as variables affecting faculty perception of Ely's
(1990) eight conditions supporting the implementation of innovations.
A Factorial MANOV A was performed with Stages of Concern, Levels of Use,
and Computer Self-Efficacy as the independent variables, and Ely's eight conditions as
criterion variables (i.e., dissatisfaction with the status quo, knowledge and skills,
resources, time, rewards, participation, leadership, commitment). Results revealed
statistically significant multivariate main effects for Levels of Use (see continuous lines
in Figure 11) and a significant multivariate interaction effect for the implementation
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factors, Levels of Use by Stages ofConcem (see dashed lines in Figure 11).
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Results of a Factorial MANOY A revealed statistically significant multivariate main
effects for Levels of Use (represented with continuous lines) and a significant
multivariate interaction effect for the implementation factors: Levels of Use by
Stages of Concern (represented with dashed lines).

Figure 11. Summary of research findings for RQ3
Univariate tests showed significant main effects of Levels of Use for

Participation, Leadership, and Commitment. The obtained mean values for the dependent
variable Participation of faculty inpreparation,focus on use, andfocus on improvement
illustrate the perception of faculty regarding the level of stakeholders' involvement in the
decision-making process to adopt and implement WBIT. Results suggested that once the
Levels ofUseJocus on improvement is met, the need for participation decreases in
importance as a condition for implementation. Lower Levels of Use were significantly
more associated with higher ranks of Participation as an important condition. Multiple
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Comparisons Post Hoc tests revealed that faculty members infocus on use perceived the
need for participation significantly more important than faculty members infocus on

improvement.
The obtained mean values for the dependent variable Leadership of faculty at
different levels of use of WBIT illustrate the perception differences of faculty regarding
the importance ofthe level of ownership and support given by the leaders, including
providing encouragement and serving as role models stakeholders in supporting the
implementation ofWBIT. Results of this analysis suggested that an increase in
importance of Leadership as a condition was associated with faculty members in the
upper level of use ofWBIT. Multiple Comparisons Post Hoc tests revealed that faculty
members infocus on improvement perceived the need for leadership as significantly more
important than those faculty members infocus on use.
The obtained mean values for the dependent variable Commitment of faculty at
different levels of WBIT use illustrate the perception of faculty regarding the importance
of "visible" support by the upper level leaders or powerbrokers as a condition supporting
the implementation ofWBIT. Results depicted that the increase in importance of

Commitment was associated with faculty members in the upper level of use. In other
words, there was evidence that as faculty advance in their use ofWBIT, the need for
upper level leaders' commitment increases. Multiple Comparisons Post Hoc tests
revealed that faculty members infocus on improvement perceived the need for
commitment significantly more important as a condition for supporting the
implementation ofWBIT than faculty members in non use/preparation andfocus on use.
Additionally to significant main effects results, significant interaction effects of
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Stages of Concern by Levels of Use for Knowledge & Skills, Incentives & Reward, and

Commitment were found. Results of this analysis suggested that the need for those three
conditions at different Levels of Use was not consistent along different Stages of
Concern. Specifically, as faculty members in the upper Stages of Concern (i.e., task and

impact) continue to use WBIT, their perceived importance of knowledge and skills as a
condition for implementation significantly decreases; however, for faculty members in
lower Stages of Concern (i.e., self concerns) the perceived need for Knowledge and skills
increases as they advance in their use ofWBIT. An analysis ofthese results suggested
that faculty with self concerns who are not using WBIT do not see as valuable the
acquisition of Knowledge & Skills as a condition for implementation; rather, they
perceive the need for Incentives & Rewards as a more important condition. However, as
they start using and continue to use WBIT, their perception regarding those conditions
change, placing more importance in the acquisition of knowledge and giving less
importance to incentives& rewards as a condition for implementation. Conversely,
faculty who are not advanced users (i.e., in nonuse/preparation level) but have higher
level concerns (i.e., task and impact) from the beginning place less value to incentives
and rewards and more value to the need for knowledge and skills as a condition
supporting implementation.
. In addition to main effects, the perceived importance of Commitment as a
condition also presented an interaction effect. Results suggested that faculty members in
the upper stage of concern perceived the need for commitment consistently more
important across levels of use, while faculty members with lower level of concerns
change their views about the importance of commitment as a condition as they progress
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in their use ofWBIT.
While both implementation variables were significant in determining differences
in the perception of conditions that facilitate WBIT implementation, Computer Selfefficacy was neither significant as main effect nor in its interaction with either
implementation variable. The researcher concluded that Computer Self-Efficacy was not
significant in determining perception differences of faculty regarding the relative
importance of Ely's eight conditions supporting the implementation of innovations
Therefore, NH4 was upheld.
Several conclusions were drawn from the above mentioned findings. The
following section outlines the major findings of this study and describes implications of
the study'S results for both theory and practice.
Summary of Findings
Three objectives guided this research (see Table 39 on page 190 for a description
of objectives and associated research questions). The first two objectives sought to
develop a profile of faculty WBIT implementation (i.e., Stages and Concern and Levels
of Use, and Computer Self-Efficacy beliefs). The third objective focused on exploring
how such faculty profile was associated with the perception of institutional mechanisms
and its relative importance as conditions supporting the implementation ofWBIT.
Therefore, findings will be described in terms of the two dimensions analyzed: (a) faculty
WBIT implementation and (b) conditions supporting the implementation ofWBIT.
Faculty WBIT Implementation Findings
As previously detailed, multinomial logistic regression analyses showed
significance of contribution of implementation variables (e.g., Stages of Concern and
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Levels of Use) above significance of demographic factors. Additionally, correlation
analyses showed a significant association of Computer Self-Efficacy and both
implementation variables. From these results, the researcher concluded the following
regarding faculty WBIT implementation:
1. Experience using WBIT, level of professional development participation, and
level of use of WBIT significantly predicted Stages of Concern, the psychological
dimension of levels of implementation. These findings correlated with Adams
(2003) findings in terms of professional development activities and levels of use
as predictors of faculty stages of concern. However, Adams reported gender
. differences while in the present study gender did not report significance as
predictor of either implementation variable. Nonetheless, results of this study
correlated with other research studies that have found no gender differences (e.g.,
Gueldenzoph, Guidera, Whipple, & Merler, 1999).
2. Online teaching experience and computer self-efficacy significantly predicted
Levels of Use, the behavioral dimension of levels of implementation. These
findings suggested that the use of WBIT can be predicted from faculty online
teaching experience, regardless the level of training they participate in; and that
their WBIT usage is best predicted when computer self-efficacy is considered.
Previous research has also suggested that the use of WBIT increases as faculty
gain experience in online teaching (e.g., O'Quinn & Corry, 2002; Schifter, 2002).
To this point, the literature has reported overall little use ofWBIT with the
exception of e-mail communication and remote access to digital libraries (e.g.,
Crooks, Yang, & Duemer, 2002; Pajo & Wallace, 2001; Vodanovich &
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Piotrowski, 2001) and have suggested that this behavior may be a reflection of the
struggles faculty face in a constantly evolving technology environment
(Vodanovich & Piotrowski, 2005). Findings from the present study depicted that
individuals' IT usage is, at least in part, shaped by their beliefs regarding their
ability to use WBIT. Similarly, others have also found computer self-efficacy to
exert a significant influ~nce on individuals' expectations of the outcomes of using
computers and their actual computer use (e.g., Compueau, 1995; Marakas, Yi, &
Johnson, 1998).
3. Results of analysis for the level of implementation variables and Computer SelfEfficacy showed stronger correlations for the variable Stages of Concern than for
Levels of Use. This result suggested that Computer Self-Efficacy may be, indeed,
more related to the psychological aspect of WBIT implementation (i.e., Stages of
Concern) than to the behavioral variable conventionally evaluated in IT training
studies (i.e., Levels of Use). This may explain why others have found computer
self-efficacy not being related to individuals' level of IT use (See for example,
Gallivan, Spitler, and Koufaris, 2005). However, margin of error for both
Crosstabs used in this study urged using extreme caution while interpreting these
results. It is worth noting that, in view of past research that has shown the
importance of the role of computer self-efficacy in an ongoing technology use
context (e.g., Deng, Doll, & Truong, 2004; Liaw, 2002) the researcher anticipated
stronger correlations than the ones found.
4. The correlation findings supported previous research regarding the notion that
faculty presenting self concerns are usually more associated to scarce WBIT
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usage (Ansah & Johnson, 2003) than faculty in higher stages of concern.
Conditions Supporting the Implementation of WBIT Findings
Research has identified eight conditions supporting the implementation of
technology: dissatisfaction with the status quo, knowledge & skills, resources, time,
rewards, participation, leadership, and commitment (Ely, 1990, 1999). Previous research
investigating successful implementations has found differences in the perceived
importance of the eight conditions among people working in different settings (e.g.,
Ensminger, Surry, Porter, & Wright, 2004; Surry & Ensminger, 2003). However,
research has not yet determined the variables that affect the perception of intra-group
members in regard to those conditions. The present study suggested a model to analyze
intra-group differences that included Stages of Concern, Levels of Use, and Computer
Self-Efficacy. A Factorial MAN OVA analysis showed significant main effects for Levels
of Use and interaction effects for Levels of Use by Stages of Concern. From these results,
the researcher concluded the following regarding the conditions supporting successful
implementation of WBIT:
1. Knowledge & Skills, Resources, and Time were perceived by faculty as the most
important conditions. Ensminger et ai. (2004) also reported Knowledge & Skills
and Resources as the most important conditions.
2. Contrary to what others have found (see Geijsel et aI., 2001; Owen & Demb,
2004) Leadership was found to be one of the least important conditions
supporting implementation as perceived by the overall sample. Similarly,
Leadership was reported as the least important condition by Ensminger's et al.
(2004) study.
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3. Results from multivariate main effects of Levels of Use provided support for
research emphasizing that the lack of recognition and institutional incentives are
an obstacle for the use ofWBIT (e.g., Gammil & Newman, 2005; O'Quinn &
Corry, 2002; Schell 2004); and may partially explain why faculty perceive limited
institutional support (Lee, 2002; Schifter, 2002) while administrators perceive the
availability of resources but a limited use of them by faculty (Lee, 2002).
4. Results from this study supported Sherry et ai. (2003) notion that factors that help
faculty in the implementation process vary on each stage of implementation and
extended such notion by offering a deeper understanding of the variation's nature.
Specifically, while in the first phases of implementation (i.e., nonuse/preparation
and self/task concerns) participation and the accessibility to resources, including
incentives & rewards, are clearly more important, in later stages (i.e., focus on
improvement and impact concerns) the administrative support in the form of
leadership interventions (i.e., providing encouragement and serving as a role
models) and commitment (i.e., visible support by the upper level leaders) become
key factors.
5. Disconfirming the alternative hypothesis regarding conditions supporting the
implementation ofWBIT from this study, Computer Self-Efficacy only provided
marginal significant effects in their interaction with Levels of Use (p = .10) which
was surprising given the considerable amount of research supporting the influence
of this construct in computer use. Other studies have also failed to find significant
contribution of computer self-efficacy to level of IT usage (e.g., Gallivan et aI.,
2005).
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6. There is a need for further research in tenns of perception differences due to intragroup variables.
Implications for Theory
Three major findings with implications for theory are identified in the light of this
research results. The first one is concerned with the instrument used to operationalize
Stages of Concern. The second is concerned with the instrument used to operationalize
Computer Self-Efficacy. And the third one relates to the professional development field
as it suggests a methodology of personalized delivery of multimedia-based professional
development. A description of each one is provided in the next sections.
Stages of Concern Questionnaire (SoCQ)
As previously stated, the Concerns-Based Adoption Model (CBAM) has
supported research in the technology implementation field during the last decade, mostly
resulting in theory to correlate with practical findings. Because of its extended use, this
instrument seems appropriate to the researcher who typically relies on the content validity
and reliability of the developers and often neglect testing the psychometrics of their own
data (Cheung, Hattie, & Ng, 2001). However, similar to other studies, results from the
present study suggested the need for a revision of the questionnaire used to measure
Stages of Concern (e.g., Cheung, et aI., 2001; Shotsberger & Crawford, 1996).
The present study looked at the construct validity of the questionnaire and found
several problems. First, only 30 out of the 35 items presented an item-total correlation
greater than .5. Questions SoC7, SoCQ 12, SoCQ 13, SoCQ 19, and SoCQ35 failed to load
in any factor. Nevertheless, the researcher applied the 35-item SoCQ and carried out an
exploratory factor analysis (FA) of the data. Using Principal Components and Varimax
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rotation, a five-factor solution with eigenvalues grater than 1 resulted rather than the
seven-factor solution proposed originally in the CBAM. On the basis of the distribution
of the high factor loading and the wording of items, results of FA proposed an alternative
model to structure the SoC questionnaire. Cheung et al. (2001) provided a critical
analysis ofthe questionnaire's psychometrics and simplex structure, comparison among
other models, and proposed a revised five stages version ofthe SoC questionnaire.
Findings from the present research are aligned with much of their findings and suggested
that plausible alternative models should be investigated to determine if they fit the data
better than the 35-items SoCQ.
Although Cheung et al. (2001) provided empirical evidence supporting the
simplex structure of the SoC, several items in their study as well in this study failed to
load in the stage that they were originally developed for. A possible explanation of this
can be attributed to content validity threats. First, the scale used is not normalized
because it has different levels within each subscale. This point was not statistically tested
in the present study but it was mentioned as a potential validity threat by pilot
participants. Comments such as "I'm thinking the classic strongly agree to strongly
disagree may be your best option" were made by several pilot participants. Other
comments were in the line of "I don't think your scale is working. Can one distinguish
between a subscale 6 or 7 in 'very true of me now'? Even more questionable between a
subscale 1 or 2 in a 'not true of me now' scale?"
Additionally, several pilot participants also commented that the wording of some
questions was confusing and the scope seemed to be too broad to decide on a point in the
scale. Specifically, items like SoCQl: "I am concerned about students' attitudes toward
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the use of Web-based technologies" to which several pilot participants commented it
should be clarified the type of attitudes we are looking at. Another participant
commented: "It is that I am concerned they don't care or am I concerned in the sense that
I try to teach them positive attitudes? Maybe add 'negative attitudes' if you mean the
former and reword if the later." In an exploratory FA performed by the researcher,
SoCQ 1 loaded in factor refocusing instead of in factor consequence as was in the original
model.
Another item pointed out as problematic was SoCQ14: I would like to discuss the
possibility of using Web-based technologies in my teaching. In the original instrument,
this item was designed to load factor informational; however, pilot participants
commented that the item yielded to high agreement because "even as experienced person,
they would like to discuss possibilities."
In summary, despite the popularity of the SoCQ a number of unresolved issues
remain. Similar to other data tested using the SoCQ, the present study have also provided
marginal fit for the data, urging extreme caution while interpreting findings. More
research is needed to investigate the content validity, perhaps rewording some questions,
as well as providing a deeper revision of the instrument and its psychometrics.
Computer Self-Efficacy
Research concerning self-efficacy is quite diverse. Research in this area has
shown that perceived self-efficacy directly contributes in decision, actions, and
experiences and may moderate the impact of other psychological mechanisms on
developmental outcomes as well as influence other cognitive and emotional factors that
can contribute to performance (Cervone, Artistico, & Berry, 2006). Self-efficacy has
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been used as a predictor, moderator, and outcome variable in different fields. Specifically
self-efficacy has proved to be a more effective construct than generalized self-efficacy
(Beas & Salanova, 2006). Nevertheless, very few researches to date have developed
scales to measure computer self-efficacy (e.g., Compeau & Higgins, 1995; Kinzie,
Delcourt, & Powers, 1994; Murphy, Coover, & Owens, 1989).
Past research on computer self-efficacy have used the available scales and have
shown the importance of computer self-efficacy in decisions about using computers
(Compeau & Higgins, 1995; Hill, Smith, & Mann, 1987) and a correlation of higher
levels of computer self-efficacy with increased performance with computer related tasks
(Harrison, Rainer, Hochwarter, & Thompson, 1997). However, recent research has shown
ambiguous results while testing computer self-efficacy and its relationship with IT usage.
Researchers have found computer self-efficacy not to be significantly related to people's
level ofIT usage (Gallivan, et aI., 2005), others have found only weak associations
between computer self-efficacy and level of technology use (Romero et aI., 2009), and
others have pointed to the need for re-examining the usability of items from current
scales given the always changing nature of computer technology in its relation to society
(Torkzadeh, Koufteros, & Pflughoeft, 2003). Findings of this study provide additional
empirical evidence that scales developed a decade ago may not be pertinently measuring
the computer self-efficacy construct as they were at the time they were originally
developed and validated. Consequently, further research is needed to develop a more
current instrument to be empirically evaluated.
In addition, findings from the present study suggested the influence of computer
self-efficacy to be stronger on the psychological variable (Stages of Concern) than on the
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behavioral variable (Levels of Use) ofWBIT implementation. A possible explanation for
the weak correlation of computer self-efficacy and Levels of Use may be due to the
mediator, rather than direct, role of such variable. Further research is needed to
investigate perception differences using the psychological construct of computer selfefficacy in other predictive models.
Professional Development

Professional development continues to be an important factor promoting WBIT
participation and in many cases the only strategy for WBIT training at the university
level. However, research has found only a small positive impact of professional
development activities on implementation oflarge-scale innovations (Geijsel et aI.,
2001); has also shown that infonnal leT education such as "just in time learning" and
"coaching" may be considered by teachers as most influential (Granger et aI., 2002); and
has proved that other factors such as uncertainty feelings negatively influence the
implementation process (van den Berg et aI., 1999; Gallivan et aI., 2005; Geijsel et aI.,
2001; Owen & Demb, 2004).
The advance of Web-based applications and the ease of integration of multimedia
have favored the expansion and proliferation of college courses taught over the Web.
During the last decade, experiencing a shift to professional development opportunities to
be delivered via the Internet has also been a trend in corporate companies with global
reach. However, this shift is only starting to take place recently in higher education,
especially regarding IT training. Higher education institutions are just now starting to
offer an amount of online professional development opportunities for faculty. On-demand
video tutorials are becoming more commonly available by software developers (e.g.,
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Blackboard Academic Suite, Adobe Creative Suite, etc.) and, even more importantly,
virtually any skill related to the performance of computer-based tasks can be found using
search engines. This shift coupled with the need for universities to carefully select
training investments has resulted in a need of making online resources available for
faculty training a more common practice.
Despite the fact that the accumulating information on the Internet makes it
difficult to locate adequate resources, resources for training are available and can be
accessible. With the advent of Web 2.0, personalized delivery of multimedia resources in
e-Iearning platforms is now possible. Really Simple Syndication (RSS) feeds and
web sites that deliver personalized recommendations provide an effective mean of
information filtering opening a new research field at the conjunction of artificial
intelligence and educational technology. Personalization has evolved as a key
technology, bringing new insights and solutions to well documented problems for the
expansion of e-Iearning. The theory of personalized recommendations tested in studentsystem interactions has provided evidence that implementing such recommendations
resulted in an increased likelihood of systems' usage (e.g., Blom, 2002). Also, recent
experimental results are showing that personalized delivery increases the usage of elearning materials and the use of multimedia resources if these materials are delivered in
ways that fit users' preferences (Zhuhadar, Romero, & Wyatt, 2009).
Further research is needed in the area of personalization in order for universities
to develop broader and more cost-efficient professional development opportunities that
consider specific users' profiles. Findings from the present study are promising in the
sense that a basis is set for a theory-grounded definition of faculty profiles. From this
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study a profile of faculty WBIT usage, concerns about using WBIT, and computer selfefficacy beliefs has emerged. More research is needed to investigate additional behavioral
and psychological variables likely to impact professional development outcomes both in
generalized and personalized environments.
Implications for Practitioners
Substantial research has been conducted regarding factors, incentives, and
obstacles affecting WBIT implementation. Most of that research has considered
demographic factors as predictors and technology usage as outcome (e.g., Rockwell et al.
1999; Sherry et ai., 1997,2000; Surry & Ensminger, 2003); however, scarce research has
considered psychological dimensions along with behavioral dimensions of technology
implementation in higher education (e.g., Petherbridge, 2007; Watson, 2007). Therefore,
several practical implications emerged from this study.
First, this study suggested an empirical model for institutions to develop a more
inclusive profile of faculty which takes into consideration psychological constructs.
Secondly, such a profile proved to improved prediction ofWBIT implementation. And
finally, this profile proved to better differentiate the views and needs of faculty regarding
support mechanisms that facilitate the implementation ofWBIT. With that in mind, the
following list of implications for practitioners was developed:
1. Administrators may find it useful to consider a faculty profile that
encompasses demographic, behavioral, and psychological variables.
Recognizing the existence of a more inclusive profile should encourage future
policy makers to advocate for the diverse needs of faculty in terms of
technology implementation across performance level over time.
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2. Faculty development continues to be a key factor in the implementation of
Web-based instructional technology; however, the university investment on
traditional training methods seems to fail to achieve the expected transfer of
learning to use. Professional developers can now find a reason to expand the
traditional notion of technology training in higher education and advocate for
more personalized professional development initiatives. Especially in the light
of current Web 2.0 applications, a more customized development solution
should be made available.
3. Acknowledging a more comprehensive profile of the faculty's needs will
potentially influence IT developers to take advantage of personalization in
searching for solutions to faculty training. The use of video tutorials as a way
of leveling technology skills among faculty is a well received solution already
popular in several universities. Other possibilities reside in the field of
artificial intelligence, particularly in the area of personalization and computer
interaction.
4. There is now a guideline, although of limited scope, that coordinators and
academic departments can utilize as a starting point in deciding investment for
faculty technology adoption. Broadly, programs that are starting from early
stages of WBIT implementation are more likely to have an increased demand
for technical support and visible incentives for participation from the faculty
who are less comfortable with technology. Conversely, coordinators may
experience an increased demand for evident upper management support from
middle and advanced technology users as an incentive to progress in using
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WBIT. Paying attention to the middle level users will potentially stimulate
and increase collegial participation.
5. And finally, upper level administration may be able to increase participation
without the high cost of middle and advanced WBIT users' burnout through
the use of specific leadership interventions and by encouraging the use of
customized administrative and operational practices (practices rarely found in
American universities such as the "one-stop-shop" for faculty technology
concerns and needs approach or the creation of production cells - instructional
designers, multimedia developers, graphic designers, etc. - within academic
departments to support content development).
Limitations and Significance of the Study
This study examined faculty levels of implementation and self-efficacy beliefs as
factors associated with faculty perceptions of institutional mechanisms and their relative
importance as conditions supporting the implementation ofWBIT. Focusing on selected
public universities in the Commonwealth of Kentucky, the researcher was able to collect
usable information from 334 full-time faculty members that voluntarily responded to a
Web-based survey. Considering the sample size as related to the population and the selfselected nature of participation, results of this study may not be generalized as
participants may not represent the entire spectrum of faculty implementing WBIT, even
among the selected universities, much less in the higher education arena.
Although effort was made to design and carry out the research as free of threats as
possible, as stated by Onwuegbuzie (2000) every single study has threats to internal and
external validity. Furthermore, even though most empirical research does not contain a
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section discussing the threats to internal and external validity, providing information
about sources of validity is beneficial because it "(a) allows readers to better
conceptualize the underlying findings; (b) promotes external replications; (c) provides a
direction for future research; and (d) advances conducting of validity meta analysis and
thematic effect sizes" (Onwuegbuzie, 2000, p. 51).
There were several internal and external threats to the validity of this study.
Nonresponse bias and selection biases resulting from both the differential self-selection
of participants and the use of online self-administrated questionnaires to collect data were
threats to the internal validity. Another internal validity threat was derived from the low
reliability and content validity of the questionnaires used when tested with data collected
from the study's sample. Because of the nature of the study is sensitive to strong personal
bias in favor or against WBIT use, behavior bias was another threat to the internal
validity of this study.
Although compensated by the researcher selection of statistical design described
in Chapter 4, several internal validity threats related to data interpretation were present.
First, the difference in the representation of the groups for testing purposes involves a
statistical regression threat to internal validity. As explained in Chapter 3, power analysis
revealed an effect size threat to internal validity. LastlY1 causal effects resulted from the
plausibility of unidentified variables to be mediating the relation between factors and
outcomes, as opposed to a direct relationship between factors and outcomes that represent
another possible internal threat.
Threats to the external validity of the study were also identified. The first one was
derived from the lack of random sampling, which ultimately limits the study'S

213

generalization. The study's sample was selected from the accessible population
representing only the group of participants who were available at the time of the study.
The second threat to external validity is called reactive arrangement and it is defined as
the effect of changes in individual responses that occur as a direct result of participants
being aware that they are participating in a research study (Onwuegbuzie, 2000).
Specifically, the computer self-efficacy results of the survey may have been affected by
participant effects because of the tendency of people to judge their own capability of
using computers higher or lower than it really is.
Notwithstanding the limitations indicated above, this study is significant for the
technology implementation research field in several ways. First, as discussed in the
theoretical implications, the psychometric analysis of collected data provides additional
evidence supporting the need for constructing more reliable instruments to operationalize
technology implementation variables such as concerns and self-efficacy. Secondly,
including psychological constructs in analyzing behavioral variables is a paradigm hardly
explored in the technology implementation literature, especially in educational settings.
Furthermore, the correlation of results with recent research conducted in similar settings
(e.g., Gallivan et aI., 2003; Petherbridge, 2007; Watson, 2007) advocates credibility for
this study.
Most importantly, this study suggested an empirical model for institutions to
develop a more inclusive profile of faculty views and needs in terms of support
mechanisms that facilitate the implementation ofWBIT. In the light of Web 2.0
applications, showing that a faculty profile of WBIT implementation is more than
demographic distinctions is critical. This concept will potentially expand the traditional
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notion of technology training in higher education and advocating for personalized
professional development initiatives. In conclusion, this study establishes the foundation
to reconsider the need for customized administrative practices and a more diverse
spectrum of interventions which, in a constantly evolving field, are necessary for large
scale implementations to expand in higher education institutions.
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name of the innovation (i .e. "web-based instructional technology") or initiative, and
questions can be added to identify demographic indicators of participants before or after
the instrument, but otherwise, the wording and order of items cannot be changed. No
derivative work based on or incorporating the works will be created without the prior
written consent of SEDL.
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specified herein. This permission is granted solely for the period November 7,2007
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on each page of use: ·Copyright © 2006, SEDL."
5. An exact copy of any reproduction of the work you produce shall be promptly provided to
SEDL. All copies of the work produced by you which are not distributed or used shall be
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6. This license agreement to reproduce the works is limited to the terms hereof and is
personal to the person and entity to whom it has been granted; and it may not be
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7. SEDL is not charging the Licensee a copyright fee to use the works.
I'm e-mailing you a PDF of this agreement. Please print and sign one copy below, indicating that
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A2. PRE-NOTICE E-MAIL

Subject: Pre-notice: Invitation to Participate in Study
Message Body:
Dear Colleague:

In a couple of days you will receive an invitation to participate in a study regarding the
concerns and perceptions of faculty using Web-based instructional technology. This
study is being conducted by Elizabeth Romero (doctoral candidate) and Dr. Christopher
Wagner (Advisor) and is sponsored by the Department of Leadership, Foundations, and
Human Resource Education at the University of Louisville (UofL) and the Department of
Educational Administration, Leadership, and Research at Western Kentucky University
(WKU).
The goal of this study is to understand how to better meet you and your
colleagues' needs in the successful use of Web-based technology as a teaching resource.
Should you decide to accept this invitation, your opinions are likely to make a difference
in the improvement of technology-related professional development activities in the
Commonwealth of Kentucky. The study requires completing an online survey.
Completion of this survey will enter you into a random drawing to get a token of
appreciation for your participation.
We value your opinion and are hopeful that you will agree to participate in the study.
Best regards,
Christopher Wagner, Ph.D. (Advisor); E-mail: Christopher.Wagner@wku.edu
Ms. Elizabeth Romero (Doctoral Candidate); E-mail: Elizabeth.Romero@wku.edu
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A3. FACULTY INVITATION LETTER

Subject: Invitation to participate in study
Message Body:

Dear Colleague:
Please accept this invitation to participate in a study about concerns and perceptions of
faculty using Web-based instructional technology. The purpose of this survey is to learn
about your perceptions of conditions that may support you either as you begin to use
Web-based technologies or to assist you in improving your use of Web-based
technologies in your teaching. This survey is comprised of 65 questions divided in 5
sections as follows:
Section 1: Levels of use of Web-based technologies for teaching (5-1 0 questions)
Section 2: Levels of concern about using Web-based technologies for teaching
(35questions)
Section 3: Computer self-efficacy (10 questions)
Section 4: Conditions supporting technology use (8 conditions)
Section 5: General demographic information (11 questions)
Please be aware that this survey will take about 20 minutes of your time and that it is very
important that you answer all 65 questions. At the end of the last section you will be
given the opportunity to provide your name and e-mail address to enter in a drawing to
get an 250 GB External HD or one of twenty-five webcams as a token of appreciation for
your participation.

To access the survey, please click here:
http://www.wku.edu/reachu/survey/AccessCode.php
We value your opinion and are hopeful that you will agree to participate in the study.
Best regards,
Christopher Wagner, Ph.D. (Advisor); E-mail: Christopher.Wagner@wku.edu
Ms. Elizabeth Romero (Doctoral Candidate); E-mail: Elizabeth.Romero@wku.edu
A note of privacy
This survey is anonymous. This survey uses your e-mail address as the identifying code to
indicate that you have (or have not) completed the survey and to enter your name in a drawing to
get a small token of appreciation for your participation. There is no way of matching your e-mail
address with your survey responses. Survey responses and e-mail addresses are managed in a
separate database.
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A4. F ACUL TY INVITATION REMINDER LETTER

SUbject: Survey Reminder

Message Body:

Dear Colleague:
A week ago we invited you to participate in a survey regarding your concerns and
perceptions of using Web-based instructional technology. On June 2nd we will announce
the winner of the 250 GB Portable Hard Drive and the winners of the Logitech webcams.
If you already took the survey, please disregard this message. If you have not still
completed the survey, we want to encourage you to do so.
To access the survey, please click here:
http://www. wku.edulreachulsurvey/AccessCode.php
We value your opinion and are hopeful that you will agree to participate in the study.
Best regards,
Christopher Wagner, Ph.D. (Advisor)
Ms. Elizabeth Romero (Doctoral Candidate)
A note of privacy
This survey is anonymous. This survey uses your e-mail address as the identifYing code to
indicate that you have (or have not) completed the survey and to enter your name in a drawing to
get a token of appreciation for your participation. There is no way of matching your e-mail
address with your survey responses. Survey responses and e-mail addresses are managed in a
separate database.
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AS. INFORMED CONSENT FORM
Spring 2008
Dear Colleague:
Please accept this invitation to participate in a research study about concerns and perceptions of
faculty using Web-based instructional technology. This study is being conducted by Elizabeth
Romero (doctoral candidate) and Dr. Christopher Wagner (Advisor) and sponsored by the
Department of Leadership, Foundations, and Human Resource Education at the University of
Louisville (UofL).
This study involves completing an online questionnaire. Participation in this study is
entirely voluntary and should take approximately 20 minutes of your time. There are no risks or
benefits for your participation; however, the knowledge gained from your participation may help
higher education institutions in the Commonwealth of Kentucky in the improvement of
technology-related professional development actiVIties, leadership interventions, and
administrative practices necessary for the successful use oftechnology as a teaching resource.
By completing the questionnaire you are voluntary agreeing to participate and are
acknowledging that all your present questions have been answered in language you can
understand. Your complete survey will be compiled in aggregate format and maintained on a
secure computer that is password protected. Presentations or publications of the study will be
based on grouped data and will not reveal your identity. You may decline to answer any questions
or stop taking part of this study at any time without penalty of losing any benefits to which you
are otherwise entitled. Completion of this survey enters you into a random drawing to get a small
token of appreciation for your participation.
If you have any questions or concerns please contact the principal investigator, Dr.
Christopher Wagner, at (270) 745-4980. If you have any questions about your rights as a research
subject, you may call the Human Subjects Protection Program Office at (502) 852-5188. You will
be given the opportunity to discuss any questions about your rights as a research subject, in
private, with a member of the Institutional Review Board (IRB). The IRB is an independent
committee composed of people from the University community, staff of the institutions, as well
as people from the community not connected with these institutions. The IRB has reviewed and
approved this research study. If you have concerns or complaints about the research or research
staff and you do not wish to give your name, you may call 1-877-852-1167. This is a 24 hour hot
line answered by people who do not work at the University of Louisville. If you have concerns or
complaints about the research or research staff and you do not wish to give your name, you may
call 1-877-852-1167. This is a 24 hour hot line answered by people who do not work at the
University of Louisville.

aick here to acce§.s the survey
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APPENDIXB
B 1. SURVEY INITIAL PAGE

,
section 1: I..eYeIs of use of web-based technologies for teadling (5-10 q~)
section 2: LeVels of concern about uSIng web-based technologies for ~ (35 questiOns)
section 3: computer seI'-efftcacy (10 questIOns)
j
section 4: condItIOns supporting technology use (8 conditions)

i

andt

section 5: General Demographic Information (11 questions)

!

a~

Please be
that this survey . . take about 20 l'IIIIlutes of your time
t i t IS very Important that you answer all 65
questions. At the end of the last section you . . be given the opportUnity to
VIde your name and email address to enter In a
drawing to get one of twenty $25.00 Barnes a Noble gift certlftcate or one of
ty webcams as a token of appreciation for

I

your partICIpatIOn.
Thank you again for being part of thIS study.

I

I
Chrtstopher Wagner, Ph.D.
Bmbeth Romero-FUert:e, Doctoral OIndidare
Cktt .... lOiiIiIrt... _ay

i)
I
I

B2. LEVELS OF USE QUESTIONNAIRE
YES path

J
Section 1: levels of Use of

o

0 0

Completed

Web-~ Tedmologies
I

InstnII:tIoIts: The purpose of this section IS to determil'le your present level of u~ of web-based technology In your teaching. The
foIowIng questIOns refer to a YIIfIety of behaVIOrs that you may have as you use ;etrbased technology In your teachlog.
1. Are you
~Yes

wrrm~ ~
.:

No

web-based

mt~ ~ ~=::=~r
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.!I~'i'il!iw'·'~¢":';if;'ih¥;'HW,..!¥J

.,L ~.

.l

~ ~

. ...,

til1 ...

2. What are the three web-based technologies thai: you use more commonly In yourlteachlng? (please use only text, do not use special
I
characters such as apostrophes or quotations)
j

a.
b.

c.
3. Think of the tedlnologles that are more impoftant to your Iostruction. what do

~~~t

*

use them prWnarIIy for? (Check aI that apply)

I

0em0nstratIng ~ .n'
~and-practtte ..':
SImuIIItIng beIIavIorsIc:onceptS i--

==

CommurIiaItIng w/studentS
FadIImting coopenmve learning C
fIdtatIng problem soMng

Other (please use only text. do not use special chanIcters):

I
4. Are you currently looking for any addItIonaIlnformatiorl regarding how to ImProvejyour use of web-based resources In your teaching?
. Yes

No

•

i

5. Are you doing any evaluation, either formally or Informally, of
Yes
. No

yOU~ use of web-based Instructional technology?
'

6. Have you received any feedback from students?
Yes

No

7. Based on your evaluation or the feedback you have received, have you made any change of your use of webbased instructional resources recently?
Yes
No
8. Are you considering making any changes In the near feature?
.. No
Yes

,~ \~AAn .. @".<

'b'

_J

"l'''''' . ""(

.~ ._ ~'____ ~ .

' m ..

m.~ n~

••

q'\>

Iii)

9. Do you collaborate with other Instructors, either formally or Informally! In your use of web-based Instructional

technology?
.~

!

No

.

iNuiI
,

:<,\\,,,,;,.1

I
10. Have you made any changes in your use of web-based instructiorjal technology based on that collaboration?
!
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~

.

NO path

0·0 Compl~~d

Sedioh 1:

l~ of Use of Web-~ Tedmologies

1. Ale you currently uSing web-based iI'lStruCtiOnaI technology in your courses?
Yes
(i, No

2. Have you used web-based Instructional technology in the past?
Yes
,', No

4. Have you made any decision to use web-based instructional techno
Yes "!, No
I

les In the future?

I

};U:~q, '@'n' (',#',"'';4 w'i,t

dEVE,!

1

.1

'l}

a .~

6. Are you currently Interested In getting any Information regarding 400t web-based Instructional technology Is?

',Yes

I
,

,No
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B3. STAGES OF CONCERN QUESTIONNAIRE

• '. Completed
I

I

5edion 1: Stages of Conc:em About Web-based ~ Tedinology Use
InIib'udIons: We are Interested In your concerns while using or thinking about=web-based technologies In your teaching (i.e.,
tedInoIogy that allows content to be ddven!d YIII the Internet). The foIowIng q
are meant to cover teachers of Wide--ranglng
sklllevels. If a partICUlar question is not relevant to you, select '0' on the scale. on
retn8InIng Items, use 1 to 7 scale as foIows:
Range is

(O)~,

Irrdevant

0

ofms now to (I) Vmy _

(1) Not _
Not true of

Somewhat true of
mrnow
4
3

m~now

2

ofms

I
nDW_

Vaytrue of

me now
6

l. I am conceme<l about students' attitudes toward the use of web-

based technolog.es_
2. I know of some other approaches to teaching that might work
better- than using

~based

...

~

7

6

t

technologies.

i

r

3. I am more concerned about other innovations to teaching.
4. I am c:onam1ed about not havtng enough time to organiZe myself
each day.
5. 1 would like to I1dp other fawlty use web-based tedlllDlogies.

I·

6. I have a very limited knowledge about what ~based technology

!'

is.

I

7. I would like to know the effect of teaching using web- based
technology on my professional status.
8. I am c:oramed about conIIct between my Interests and
my responsI)IitIes In using ~based technologies.
9. I am concerned about reviSing my use of web-based technologies.
10. I would Ike to develop working relationships With both our fIIcuIty
and outside fatuity using web-based technology.
11. J am concerned about how the use of web-based technology
affects students.
12. J am not c:oncerned about any aspect of uSIng web-based

t,I

f
I

,t

tedlnOIogies at this time.
13. I would like to know who wi! make the decisions (e.g., university
administratIOn, IT, acaderrnc departments) in this technology-based

teadling approach.
14. I would like to discuss the possibility of using web-based
tedlnOIogies In my teaching.
15. I would like to know what resources are available if I deade to
adopt web-based technology.
16. I am concerned about my InabIIty to manage aI that using webbased tedInoIogy requtres.
17. I would like to know how my teaching/administration role IS
supposed to change.
18. I would Ike to fami1arize other departments or persons with
the progress of the ~based technology approach.
19. J am concerned about evaluating my impact on students whie
using web-based technologies.
20.1 would Ike to revise my unNersity's web-based technology
lIPIlI"OIIdl.
21. I am completely occupied WIth other things (e.g., WIth teaching,
research, university service, etc.) than tmplementing web-based
instructional technology.
22. I would Ike to mocfIY my use of web-based technology based on
the experiences of my students.
23. I spend little time thinking about the use of ~based
technologies.
24. I would like to get my students exdted about learning thorugh the

use of ~based technologies.
25. When working with web-based technologies, I am concerned about
the amount of time I spend on non-academiC iSsues.
26. I would Ike to know what the use of web-based technologies may
require of me In the immediate future (e.g .. time. resoull."e5, etc.).
27. I would Ike to coordinate my efforts WIth others to maximize the
effects of uSIng web-based technologies.
28. I would like to have more informatiOn on time and energy
commitJ'nellts reqUired by the use of web-based technologies.
29. I would like to know what other faculty are dOing m the use of webbased InStructional technologv.
30. CUrrently, other prtorttles prevent me from focusing my attention
on the use of web-based techn%QleS.
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i
I

f

j.
1

t
I

t
("

1
!
i

-

f'
"

)

I.'

L
I

t

,

31. I woukllike to determine how to supplement or enhance the use of

web-based technologieS.
32. I woukIlke to use feedback from students to imprOVe the CUlTl!flt
use of wel>-based inStJUCIIOnaI technology at my uniVerSIty.
33. I woukllke to know how my role WII change when I am uSIng web-

based technologies.
i

34. When uSIng web-based technologies In my teIIcNng, c:oordInatIno
tasks anCI people takes too much of my time.
35. I would like to know how teaching using web-based technologies

f
r

is better than not uSIng web-based technologies.

i

i

line?

What other concerns about web-based tedInoIogy use. If any, do you have at this
(Please describe those uSIng complete sentences.
Please use onlv text, do not use Special characters such as apostrophes or Quotatlo+s).

,

.-~=-----~-------.~

Please c:oIIIa- to not page

I :

B4. COMPUTER SELF-EFFICACY QUESTIONNAIRE
60 % Complmed

Section 3:. Computer-

Sdf-~
I

InstrudIons: For the questions In this section, imagine that you were given ~ web-based software for use In your teaching.
Please Indicate whether you think you would

be able to complete the job

USin!l the software by selecting your confidence level for
I

each of the conCIitions listed.

1

Range Is: (1) Not at all confident: to (10) Extremely confident.
I could use filii _

.n-II_
.1

1.

There was no one around to help me.

Level

2.

I had never used a package Ike it before.

Level

3.

I had only the software manuals for reference.

Level

4.

I had seen someone else uSing it before trying It myself.

Level

5.

I could cal someone for help If I got stuck.

Level

6.

Someone else had helped me get started.

Level

7.

8.

I had a lot of time to complete the Job for which the software was
proVided.
I only had the help butt Into the software b 1ISSistance.

9.

Someone showed me how to do It.

Level
Level
Level

10. I had used strmIar" packages before this one to do the same job.

Level

!
~

i

____ ._._._.__ . __ ._. __ .. _ ..L ..

--+.-:

PIaa$e COIlIiPIIe 10 IIfIlIIpage

!
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B5. CONDITIONS SUPPORTING TECHNOLOGY USE CHECK LIST
80 0 0 Completed

PIe.ae.........
'.,. ,..... eado ___ ..Jy_
l ......
nau; .......
.....
rank •

b.

LMst .......

Cooodii6oooo

i

-.....-.1

Dilisootisfaction with

Refe<sto a discomfort resulting fram _

th.~s-quo

perceived as inefHcient.. ineffective or not COfnpatitive..

KnowIttdgotandskills

Refe<st(>_havlngoracquiring_need<odskil~ ..nd~t(> ...... _technologv.

US<>

of cu....nt processes ortechnologiesth.t .....
I

rank.

I
R.~ t(> ",... ,I.bility ...d

rank...

Resoun:es

0-....

OKCe55ibOlity t(> reso.. "'... ....d<od t(> implement the technology.
Resourc.... inclucleflnances. hardve......
_rials. person ....I •• nd technologic. I
.... pport.

rank.

To.-

Refe...t(>thewilling_for _ _ _ to_~paidtimeforuserstolearnthe ......
slcillsinorclerto_thetechl>Ology._-'lasthe
.. wiIIing.-todevotatimet(>
o.v.Iop~ ........\dIIs.
I

rank.

Incentives and
rewards

Ref",. t(> either intrinsic or extrinsic re_cds th.t result from ..sing the lnnov.Uon.

rank •

-ipIotIon

Ref.... to the level ofinvolvernentstakeholders h~ inthea-:ision making proc_ t(>
lIdopt.nd imp!e_thetKhnology.

rank •

......dership

Ref...... t(>thelevelof..-ship.nd,... pportgivenbvtheleaders.includingproviding
encouragerneot and serve as rot.e models.

rank •

Commitment

I
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B6. DEMOGRAPHICS QUESTIONNAIRE

90· 0 completed

i

Sedion 5: General Demographic

"tonnalion

._'..
.
., .., . . . . _, .. L. ,.
.
.....
InstnH:Iions: The purpose of this sectiOn IS to gather demographic data and the
of professional development IICtMtIes associated
WIth iIIStrUctiIOnII tedmoIogy. Please filin. or chedc. the following Items that apply to ~ best.
,
......
_. ....

exJ.nt

~

~

~

i

1. Age (In yews):

2. Gender.

3. Position:

Faculty
AdrnlOlstrator
4. worlt status (Check aI that apply):
Instructor
- Professor Rank (Assistant, ASsodIIte. or FuI)
Tenured
Tenured Track
_ NOn-Tenured

5. Teaching area:

,',' Soda! Sciences
Nllturaf Sdeoces
- Health Professions
Educatton
EngineerIng

') BusIness
Art a. Humaoltles
Agril:Ulture

6. Teadling experierlCe In higher educatton (In years):

7. Ooioe teadling experience in higher educatton (in yeIII'S):

i

~

8. During the last
years. have you partIdpIIted in professional development
web-based technologies (e.g •• Blackboard. websites. etc.)?
Yes

regarding the use of

I

I
The type of training related to the use of technology that you partIdpIIte in Is uSUllty:
Mandatory
I.
-. Voluntary
i
~

9.

~
,

I

10. Please select the level of training IICtMtIes in which you
- . Bask: level
'. IOtermedIilte level
, Advanced level
'. Teaching others

more commonly partId~ in:
i

I
,

11. Please select your level of experience in the use of web-based tedmoIogies for ~hing (e.g .•
Blackboard. Websltes. etc.):
l
Non-user
" InexpeOenoed

user

Experienced user
'·~user

i

.~".,L_ . _
i
You have completed aI sections in ttusl survey.

Please submit

your answers and register WI) the drawing.

I

SubmiI Survey
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....- ..,.._..._" ...-

Thank you for partidpating in this study.
This survey is anonymous.
This survey uses your emaU address as the identifying code to indicate
that you have (or have not) completed the survey
and to enter your name in a drawing to get a token of
appreCIatiOn for your partiCipation.
There is no way of matching your email address with your survey responses.
Survey responses and emad addresses are managed in a separate database.
Please enter your name and emaU address to register.

N_=
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APPENDIXC
FACTORIAL MANOV A DATA ANALYSIS
GLM Cl C2 C3 C4 C5 C6 C7 C8 BY CSE LoU SoC
ICONTRAST(CSE)=Simple(1 )
ICONTRAST(LoU)=Simple(1 )
ICONTRAST(SoC)=Simple( 1)
IMETHOD=SSTYPE(3)
IINTERCEPT=INCLUDE
IPOSTHOC=LoU SoC(BONFERRONI T2)
IPLOT=PROFILE(LoU*CSE LoU*SoC LoU)
IEMMEANS=TABLES(LoU*SoC)
IPRINT=DESCRIPTIVE HOMOGENEITY
ICRITERIA=ALPHA(.05)
IDESIGN= CSE LoU SoC CSE*LoU CSE*SoC LoU*SoC CSE*LoU*SoC.
General Linear Model
Warnings
Box's Test of EquaJity of Covariance Matrices is not computed because there are fewer
than two nonsingular cell covariance matrices.

Between-Subjects Factors
Computer Self-efficacy

Levels of Use

Stages of Concern

Value Label

N

0

Low

III

1

Medium

152

2

High

70

1

N onuselPreparation

46

2

Focus on Use

157

3

Focus on Improvement

130

0

Self

127

1

Task

48

2

Impact

158
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Multivariate Tests
Effect

Value

F

Hypothesis
df

Error
df

Sig.

CSE

Pillai's Trace
Wilks'Lambda
HoteHing's Trace
Roy's Largest Root

.025
.976
.025
.020

.535
.535a
.535
.882b

14
14
14
7

604
602
600
302

.913
.913
.913
.521

LoU

Pillai's Trace
Wilks'Lambda

.085
.916

1.903
1.928a

14
14

604
602

.023
.021

HoteHing's Trace

.091

1.952

14

600

.019

Roy's Largest Root

.084

3.629b

7

302

.001

Pillai's Trace

.050

l.103

14

604

.351

Wilks' Lambda

.951

.352

.051

14
14

602

Hotelling's Trace

l.103a
1.102

600

.352

Roy's Largest Root

.038

1.622b

7

302

.129

PiHai's Trace

.083

.923

28

1216

.582

Wilks' Lambda

.919

.921

28

1086

.585

Hotelling's Trace

.919

28

1.860b

7

1198
304

.587

Roy's Largest Root

.086
.043

.076

Pillai's Trace

.118

1.315

28

1216

.127

Wilks' Lambda

.886
.124

1.320
1.323
2.947b

28
28

1086
1198

.124
.122

7

304

.005

1.591

28

1216

.027

SoC

CSE

CSE

* LoU

* SoC

Hotelling's Trace
Roy's Largest Root

"

Pillai's Trace

.068
.141

Wilks' Lambda

.864

1.611

28

1086

.023

HoteHing's Trace

.152

1.630

28

1198

.021

Roy's Largest Root

.105

4.567b

7

304

.000

Pillai's Trace

.173

l.112

49

2149

.277

Wilks' Lambda

.837

1.116

49

1532

.272

1.118
.183
Roy's Largest Root
.092
4.048b
c. Design: Intercept + CSE + LoU + SoC + CSE * LoU + CSE
* SoC

49

2095

.267

7

307

.000

LoU

CSE

* SoC

* LoU * SoC

Hotelling's Trace
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* SoC + LoU * SoC + CSE * LoU

Tests of Between-Subjects Effects
Type III Sum
of Squares
df

Source

Dependent Variable

Corrected
Model

Dissatisfaction

200.95a

25

Knowledge & Skills

122.36b

F

Sig.

8.038

1.14

.295

25

4.894

1.33

.134

91.91c

25

3.677

lAO

.100

Time

132.90d

25

5.316

1.27

.174

Incentives & Rewards

341.51e

25

13.660

3043

.000

Particiaption

100.25f

25

4.010

1042

.089

Leadership

222.27g

25

8.891

2045

.000

Commitment

460.51h

25

18.421

4.68

.000

1754.17
4069.06
4835.79
4033.65
2045.69
1875.59
1553.98

248.90
1110.98
1842.98.

.000
.000
.000
.000
.000
.000

Resources

Intercept

CSE

Participation

1754.174
4069.068
4835.790
4033.650
2045.692
1875.591

Leadership
Commitment

1553.982
1579.510

1

1579.51

402.11

.000
.000

13.230

2

6.615

.93

.392

Knowledge & Skills

6.281

2

3.141

.85

.425

Resources

1.494

2

.747

.28

.752

.650

2

.325

.07

.925

Incentives & Rewards

4.912

2

20456

.61

.540

Participation

4.888

2

2.444

.86

.420

Leadership

1.531

2

.765

.21

.810

.255

2

.128

.03

.968

19.686

2

9.843

1.39

.249

4.094

2

2.047

.55

.572

.661

2

.330

.12

.882

.258

Dissatisfaction
Knowledge & Skills
Resources
Time
Incentives & Rewards

Dissatisfaction

Time

Commitment
LoU

Mean Square

Dissatisfaction
Knowledge & Skills
Resources
Time

1

967.66
513.59
666.84
428.56

2

.129

.03

.970

24.652

2

12.326

3.09

.047

80473

2

4.237

1.50

.223

Leadership

32.416

2

16.208

4.47

.012

Commitment

67.104

2

33.552

8.54

.000

Incentives & Rewards
Participation
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SoC

Dissatisfaction

14.173

2

7.087

1.006

.367

Knowledge & Skills

3.280

2

1.640

.448

.639

Resources

2.251

2

1.126

.429

.652

14.323

2

7.161

1.718

.181

Incentives & Rewards

5.220

2

2.610

.655

.520

Participation

8.142

2

4.071

1.447

.237

Leadership

10.165

2

5.083

1.402

.248

Commitment

29.816

2

14.908

3.795

.024

Dissatisfaction

54.740

4

13.685

1.942

.103

Knowledge & Skills

7.228

4

1.807

.493

.741

Resources

6.445

4

1.611

.614

.653

Time

3.028

4

.757

.182

.948

26.304

4

6.576

1.651

.161

Participation

3.426

4

.856

.304

.875

Leadership

7.040

4

1.760

.485

.747

Commitment

28.504

4

7.126

1.814

.126

Dissatisfaction

66.382

4

16.596

2.355

.054

8.351

4

2.088

.570

.685

28.981

4

7.245

2.761

.028

Time

2.772

4

.693

.166

.955

Incentives & Rewards

1.440

4

.360

.090

.985

Participation

10.711

4

2.678

.952

.434

Leadership

11.384

4

2.846

.785

.536

Commitment

34.767

4

8.692

2.213

.068

Dissatisfaction

13.538

4

3.384

.480

.750

Knowledge & Skills

26.297

4

6.574

1.795

.130

Resources

23.523

4

5.881

2.241

.065

Time

26.354

4

6.589

1.581

.179

Incentives & Rewards

4

23.802

5.976

.000

Participation

95.209
16.665

4

4.166

1.481

.208

Leadership

18.260

4

4.565

1.259

.286

Commitment

17.467

4

4.367

1.112

.351

37.879

7

5.411

.768

.615

5.212

7

.745

.203

.985

Resources

39.586

7

5.655

2.155

.038

Time

31.900

7

4.557

1.093

.367

Incentives & Rewards

43.688

7

6.241

1.567

.145

Participation

21.530

7

3.076

1.094

.367

Leadership

30.477

7

4.354

1.201

.302

Commitment

35.444

7

5.063

1.289

.255

Time

CSE

* LoU

Incentives & Rewards

CSE

* SoC

Knowledge & Skills
Resources

LoU

* SoC

CSE * LoU Dissatisfaction·
* SoC
Knowledge & Skills
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Error

Dissatisfaction

2163.614

307

7.048

Knowledge & Skills

1124.418

307

3.663

805.535

307

2.624

Time

1279.710

307

4.168

Incentives & Rewards

1222.801

307

3.983

863.479

307

2.8l3

Leadership

11l3.194

307

3.626

Commitment

1205.920

307

3.928

Dissatisfaction

6725.000

333

Knowledge & Skills

11458.000

333

Resources

l3407.000

333

Time

11646.000

333

Incentives & Rewards

6385.000

333

Participation

5686.000

333

Leadership

5938.000

333

Commitment

6687.000

333

Dissatisfaction

2364.565

332

Knowledge & Skills

1246.781

332

897.447

332

Time

1412.619

332

Incentives & Rewards

1564.312

332

963.730

332

Leadership

1335.465

332

Commitment

1666.432

332

Resources

Participation

Total

Corrected
Total

Resources

Participation

a. R Squared = .085 (Adjusted R Squared = .010)
b. R Squared = .098 (Adjusted R Squared = .025)
c. R Squared = .102 (Adjusted R Squared = .029)
d. R Squared = .094 (Adjusted R Squared = .020)
e. R Squared = .218 (Adjusted R Squared = .155)
f. R Squared = .104 (Adjusted R Squared = .031)

g. R Squared = .166 (Adjusted R Squared = .099)
h. R Squared = .276 (Adjusted R Squared = .217)
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Estimated Marginal Means
Levels of Use

* Stages of Concern
95% Confidence
Interval

Dependent
Variable
Dissatisfaction

Levels of Use
Nonusel
Preparation

Focus on Use

Focus on
Improvement

Knowledge &
Skills

Nonuse/
Preparation

Focus on Use

Focus on
Improvement

Resources

Mean

Std.
Error

Lower
Bound

Upper
Bound

Self

2.787

.568

1.669

3.906

Task

3.656

.900

1.886

5.426

Impact

5.250a

1.150

2.988

7.512

Self

3.568

.368

2.844

4.292

Task

5.064

.970

3.155

6.973

Impact

3.964

.321

3.332

4.596

Self

3.536

.504

2.545

4.528

Task

3.595

.775

2.069

5.121

Impact

3.112

.330

2.462

3.762

Self

4.700

.410

3.894

5.506

Task

6.533

.648

5.257

7.809

Impact

6.250a

.829

4.619

7.881

Self

6.077

.265

5.555

6.599

Task

5.724

.699

4.348

7.100

Impact

5.660

.232

5.205

6.116

Self

5.900

.363

5.185

6.615

Task

5.440

.559

4.341

6.540

Impact

5.010

.238

4.542

5.479

5.646

.347

4.963

6.328

6.478

.549

5.398

7.558

Impact

6.125a

.701

4.745

7.505

Self

6.401

.224

5.959

6.842

Task

6.242

.592

5.078

7.407

Impact

6.120

.196

5.734

6.505

Self

6.873

.307

6.268

7.478

Task

5.226

.473

4.295

6.157

Impact

6.230

.202

5.834

6.627

6.300

5.440

7.160

5.767

.437
.692

4.405

7.128

Impact

4.750a

.884

3.010

6.490

Self

5.568

.283

5.011

6.124

Task

5.552

.746

4.084

7.020

Impact

5.765

.247

5.279

6.251

N onuselPrepar Self
ation
Task
Focus on Use

Focus on
Improvement

Time

Stages of
Concern

Nonuse/Prepar Self
ation
Task
Focus on Use
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Focus on
Improvement
Incentives &
Rewards

Focus on
Improvement

.388

5.033

6.559

Task

6.077

.596

4.904

7.251

Impact

4.836

.254

4.336

5.336

6.346

.427

5.505

7.187

3.144

.676

1.814

4.475

Impact

3.500a

.864

1.800

5.200

Self

3.688

.277

3.144

4.232

Task
Impact

4.498

.729
.241

3.063
3.489

5.933
4.439

1.965

3.455

Task

2.710
4.423

.379
.583

3.276

5.570

Impact

3.194

.248

2.706

3.683

4.642

3.935

5.348

3.600

.359
.568

2.482

4.718

Impact

4.000a

.726

2.571

5.429

Self

4.463

.232

4.006

4.921

Task

3.731

.613

2.525

Impact

3.656

.203

3.256

4.937
4.055

Self

3.240

.318

2.614

3.867

Task
Impact

3.976

.490
.209

3.012
2.862

4.940
3.684

.408

1.810

3.415

3.600

.645

2.330

4.870

.825
.264

1.628
2.866

4.872
3.904

Task

3.250a
3.385
2.630

.696

1.260

3.999

Impact

3.401

.230

2.947

3.854

Self

3.883

.361

3.172

4.594

Task

3.738
4.730

.556

2.644

4.833

.237

4.264

5.197

2.967
3.222

.424

2.132

3.802

1.901
1.186

4.544
4.564

Self

Nonuse/Prepar Self
ation
Task
Focus on Use

Focus on
Improvement
Leadership

5.796

Nonuse/Prepar Self
ation
Task
Focus on Use

Participation

Self

NonuselPrepar Self
ation
Task
Impact
Focus on Use

Focus on
Improvement

Self

Impact
Commitment

Nonuse/Prepar Self
ation
Task
Focus on Use

Focus on
Improvement

3.964

3.273
2.613

Impact

2.875a

.672
.858

Self

2.851

.275

2.311

3.391

Task

2.559

.724

1.134

3.984

Impact
Self

3.470
4.062

.240
.376

2.999
3.321

3.942
4.802

Task

3.524

Impact

5.614

.579
.247

2.385
5.129

4.663
6.099

a. Based on modified population marginal mean.
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Post Hoc Tests
Levels of Use
Multiple Comparisons

Dependent
Variable

(I) Levels of
Use
(J) Levels of Use

Dissatisfactio Nonuse/
n
Preparation

Mean
Differen
ce (I-J) Std. Error
.44508

1.00

-1.2027

.9401

Focus on
Improvement

.2445

.45544

1.00

-.8518

1.3408

.1313

.44508

1.00

-.9401

1.2027

.3757

.31480

.701

-.3820

1.1335

-.2445

.45544

1.00

-1.3408

.8518

Focus on Use

-.3757

.31480

.701

-1.1335

.3820

Focus on Use

-.4330

.32086

.535

-1.2053

.3394

Focus on
Improvement

.0926

.32832

1.00

-.6977

.8830

.4330

.32086

.535

-.3394

1.2053

.5256

.22694

.064

-.0207

1.0719

-.0926

.32832

1.00

-.8830

.6977

Focus on Use

-.5256

.22694

.064

-1.0719

.0207

Focus on Use

-.3024

.27158

.799

-.9561

.3513

Focus on
Improvement

-.2997

.27789

.845

-.9686

.3693

.3024

.27158

.799

-.3513

.9561

.0027

.19208

1.00

-.4596

.4651

.2997

.27789

.845

-.3693

.9686

Focus on Use

-.0027

.19208

1.00

-.4651

.4596

Focus on Use
Focus on
Improvement

.1525

.34230

1.00

-.6715

.9764

.7067

.35026

.134

-.1365

1.5498

-.1525

.34230

1.00

-.9764

.6715

Focus on
Nonuse/
Improvement Preparation

Focus on Use Nonuse/
Preparation
Focus on
Improvement
Focus on
Nonuse/
Improvement Preparation
Resources

Nonuse/
Preparation

Focus on Use Nonuse/
Preparation
Focus on
Improvement
Focus on
Nonuse/
Improvement Preparation
Time

Nonuse/
Preparation

Upper
Bound

-.1313

Focus on
Improvement

Nonuse/
Preparation

Lower
Sig. Bound

Focus on Use

Focus on Use Nonuse/
Preparation

Knowledge
& Skills

95% Confidence
Interval

Focus on Use Nonuse/
Preparation
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Focus on
Improvement

.5542

.24211

.068

-.0286

1.1370

-.7067

.35026

.134

-1.5498

.1365

Focus on Use

-.5542

.24211

.068

-1.1370

.0286

Focus on Use

1.0266*

.33460

.007

.2211

1.8320

Focus on
Improvement

1.7104*

.34238

.000

.8862

2.5345

-1.0266*

.33460

.007

-1.8320

-.2211

.6838*

.23666

.012

.1141

1.2535

-1.7104*

.34238

.000

-2.5345

-.8862

Focus on Use

-.6838*

.23666

.012

-1.253

-.1141

Focus on Use

.2747

.28117

.988

-.4021

.9516

Focus on
Improvement

.8251 *

.28771

.013

.1325

1.5177

-.2747

.28117

.988

-.9516

.4021

.5504*

.19887

.018

.0716

1.0291

-.8251 *

.28771

.013

-1.517

-.1325

Focus on Use

-.5504*

.19887

.018

-1.029

-.0716

Focus on Use

-.3694

.31925

.744

-1.138

.3991

Focus on
Improvement

-1.3923*

.32668

.000

-2.179

-.6059

.31925

.744

-.399

1.1379

-1.0229*

.22581

.000

-1.566

-.4793

1.3923*

.32668

.000

.6059

2.1787

Focus on Use

1.0229*

.22581

.000

. 1.5664

Focus on Use

-.2177

.33228

1.000

.4793
-1.017

Focus on
Improvement

-1.8873*

.34001

.000

-2.706

-1.0688

.33228

1.000

-.582

1.0175

.23502

.000

-2.235

-1.1039

Focus on
Nonuse/
Improvement Preparation
Incentives &
Rewards

Nonuse/
Preparation

Focus on Use Nonuse/
Preparation
Focus on
Improvement
Focus on
Nonuse/
Improvement Preparation
Participation

Nonuse/
Preparation

Focus on Use Nonuse/
Preparation
Focus on
Improvement
Focus on
Nonuse/
Improvement Preparation
Leadership

Nonuse!
Preparation

Focus on Use Nonuse/
Preparation
Focus on
Improvement
Focus on
Nonuse/
Improvement Preparation
Commitment Nonuse/
Preparation

.3694

Focus on Use Nonuse/
Preparation
Focus on
Improvement

.2177
-1.6696*
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.5822

Focus on
Nonuse/
Improvement Preparation
Focus on Use

1.8873*

.34001

.000

1.0688

2.7058

1.6696*

.23502

.000

1.1039

2.2354

Bonferroni Adjusted. Based on observed means.
The error term is Mean Square(Error) = 3.928.
*. The mean difference is significant at the .05 level.
Homogeneous Subsets
Stages of Concern
Multiple Comparisons

Dependent
Variable
Dissatisfaction

Knowledge &
Skills

(I)
Stages
of
(J) Stages
Concern of Concern

Std.
Error

Sig.

Lower
Bound

Upper
Bound

Task

-.2771

.44980

1.000

-1.3598

.8057

-.0911

.31638

1.000

Task

Impact
Self

.2771

.44980

1.000

-.8527
-.8057

.6704
1.3598

Impact

.1859

Self

.0911

1.000
1.000

-.8673
-.6704

1.2391

Impact

.43753
.31638

-.1859
-.0960

.43753
.32426

1.000

-1.2391

Self

Task
Task

-.8765

Impact

.4064

.22808

1.000
.227

.8673
.6846

-.1426

.9554

Self

.0960
.5024

.32426

1.000

-.6846

.8765

.31541

.337

-.2569

1.2616

Self

-.4064

.22808

.227

-.9554

Task

-.5024

.31541

.337

-1.2616

.1426
.2569

Task

.4006
.1870

.27445

-.2601

1.0612

.19305

.436
1.000

-.2777

.436
1.000

-1.0612

.6517
.260]

-.8562
-.6517
-.4290

.4290
.2777
.8562

-.7295

.9359

Impact
Impact
Self

Impact

Time

Mean
Difference
(I-J)

Self

Task

Resources

95% Confidence
Interval

.8527

Task

Self

-.4006

.27445

Impact

Impact
Self
Task

-.2136
-.1870

.26697
.19305

Task

.2136
.1032

.26697
.34593

1.000
1.000
1.000

Impact

.6652*

.24332

.020

.0794

1.2509

Self
Impact

-.1032
.5620

.34593

1.000

.33649

Self

-.6652*

.24332

.288
.020

-.9359
-.2480
-1.2509

.7295
1.3720
-.0794

Task

-.5620

.33649

.288

-1.3720

.2480

Self
Task
Impact
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Incentives &
Rewards

Self
Task
Impact

Participation

Self
Task

Task

-.1532

.33815

1.000

-.9672

.6608

Impact

.5741 *

.23785

.049

.0016

1.1466

Self

.1532

.33815

1.000

-.6608

.9672

Impact

.7273

.32892

.083

-.0645

1.5191

Self

-.5741 *

.23785

.049

-1.1466

-.0016

Task

-.7273

.32892

.083

-1.5191

.0645

Task

.2528

.28415

1.000

-.4312

.9368

Impact

.4667

.19987

.061

-.0145

.9478

-.2528

.28415

1.000

-.9368

.4312

.2139

.27640

1.000

-.4515

.8792

Self

-.4667

.19987

.061

-.9478

.0145

Task

-.2139

.27640

1.000

-.8792

.4515

Task

-.1096

.32264

1.000

-.8862

.6671

Impact

-.8322*

.22694

.001

-1.3784

-.2859

.1096

.32264

1.000

-.6671

.8862

Impact

-.7226

.31383

.066

-1.4780

.0329

Self

.8322*

.22694

.001

.2859

1.3784

Task

.7226

.31383

.066

-.0329

1.4780

Task

-.1207

.33580

1.000

-.9291

.6876

-1.3760*

.23620

.000

-1.9446

-.8074

.33580

1.000

-.6876

.9291

-1.2553*

.32664

.000

-2.0416

-.4690

Self

1.3760*

.23620

.000

.8074

1.9446

Task

1.2553*

.32664

.000

.4690

2.0416

Self
Impact

Impact
Leadership

Self
Task
Impact

Commitment

Self

Self

Impact
Task

Self
Impact

Impact

.1207

Bonferroni Adjusted. Based on observed means.
The error term is Mean Square(Error) = 3.928.
*. The mean difference is significant at the .05 level.
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